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PREFACE 


[Ex the tweatuethoantary there ha oocured two elated payobo- 
lopral evecta of sopraze mzpartance On the ove hand, the 
prachee of the seenaa of paycbology for tha fret tema wally 
Atloted the scat utd eoonoane life of the poopla. On the otber 
‘hand, thore ithe attempt by prycholepeats to base their weunce 
slely 00 peyeolaqaa! prcrpls ‘Ths allows ondary mortals 
ta advance mto realoa which ware exchartd oven for manster- 
‘ands ponaaung the highest ssectec crodentals—Anatotl, 
eyearies, Leubauz, Want 

Bede, « muxtare of paycholomen, phymlageal, physical 
od netaphywos! “panies” ans angle book would ceraialy 
cnafuse te Begnaner Ta tins book, thea, i wil be assumes that 
peyohology 1 an independent exeace based on fundamental 
‘prarph which can be applied in much wodely dforent ek as 
‘ducstoo, mdustey and moiicane ‘Thar follows the corey 
that whenever thee w en appeal egasasts peychologial finding 
‘he court mut neoemanly bo paychologwal a, fromthe natare 
of the case there not, nd caunct be, a0 external oourt of 
appeal 

Te u now agreed that “expenmantal paschology" withoat 
‘cory us fal and tbat “general paychology”" want exper 
‘ment i atonde Tt ss dacalt to roabee that Dalton, Davy, 
Faraday, Dare and Joule resived no ‘euing tn’ oxpet: 
‘menial methods, and that even Clark Maxwell, Stokes ad 
Kelvin had no opportunity ta do experimental work while at 
‘ologe* But revolutionary athe dvaace of phymoa simon 
Joa been in the mneveeeth sexy, 1 may wall be etpaad by 
‘that of peyebology i the twentath 

‘Tat Daas Saasharo® speak of bus own peycholopealaboratory 
(the Btate Dasvacity of Towe (In 1900) "TI had no nnmatantn 

3D Me Marr, Tatry of Ses The v4 Bayan 3 TE O ae 
persone i 
EB oa Poi annaran oan oo Mast, 





THEORY AND PRACTICE OF FETCHOLOGT 
vas my own stenographer, my ows mechanionn, nd my own 
Tottle- washer”. (In 1990) “We ate moving into new quartert 
‘wbooh wll farm pechaps the moet generous allowance of 
space ard acomoctis fo 8 departavent of payebology angwbere 
ony, meek palceay bentdege A ue ial a: 
paycholagy, wpe re 
bi wellare, the peyehology of art, wad the paychology of 
uum dev anembled 12 ove buikimg around the central unit 
‘Dhara ae aboet seventy five ooma aveiable fox the graduate 
rock in paychology, std some thirty-five wldiuonal for o- 
coparating services 

‘Tha monkd-be epecalit 2 paychelogy has usally taken 
‘Latsn and French a wool He will now lod four analy 
subjects densable philosophy, phywology, watutica and Ger- 
aman. But ae the dovtrne that “Arta is Arts.and Be. Scand 
ove: the fvaiz sbell most” as not yet defanot, be may bo 
ettcred unless be w detaromed nt any cost to follow @ oon- 
tient and cultura coune The unsepbsncated who behoves 
the loge coberency of labels may be ynformed that at ote 
tate of esemng be may speemleo mn psychology for the B A 
agree, at other forthe BSc, at wee for ether, ada overs 
for nerber! But those who are acquarated with rent changes 
1 ths and in other countnas are aware that, w frag ecm 
Gul teadom woot ioc wrayer abe 


PN ter hn aude of lucas! pyar, nee 
ay « report advocating the sboltton of paysbology as a anb- 
jot for tevohersm teaming ox the ground that it too dfloult 
for ther veroature minds! Pombly 2o for a msnonty who un- 
fortunately wer to mane thar vocation, but for the ret aurely 
‘a0 omental mudy demanding waficient tome and epsoe and 
ranma’ wasrucirs. 

Portions af toa book wall be famlsr to those who attended 
amy Jectares at the Unrverntien of Miamoen, Tows, Minnesota, 
Michyas, Wisconsin and Pataborgi in 1929 Many of the 
‘expermenta cur be taken wth choldrer us wall aa with adulta 
‘and have been ertenatvely ued with graduate tadentetalang. 
‘he Diploma m Easeatson sn these fourth yer. Portions of tbe 








‘book have been ased sm clea ye: the Facalty of Mediome in 
reposts for the Dploms me Peyceloginel Madore lo 12 
annus clamesmandstoal pepehlogy 

‘Topcs winch were commdered top edvanoed for an \ntzo- 
Aictory coun have bon deberaiely contd 

“Tho book t bawed oa a. yetem whuh han creed 9 
yarmmonnt snflumce on paycieagral propom Ibu known 
fe the Spearman school fot thease of found, athe 
Neegeotc schoo from the nalare of se prim and at 
Aho Factor achol fom the rnin oft aealyaee Moet of 
‘he expersnentn elected exo be performed withoatexpeanvé 
sppamten, and the amples elatstcal wethods of dealing 
seth peycolopeal data ave cen. scorpeated 20 a» 10 
Come tm aoe volume an mtrodustion to both the theary 
nd practoe of papatoogy. 

‘Lam indebted to Professor G M Whipple for permumon to. 
incorporate the dizeoticos for unng the Cornell Form Board a5 
ven in he Monual of Mewal and Physscal Tews (Messrs, 
‘Warwick and York, Baltuzors) 

Tam lio ndebid to Deas © % Boushor for permanen to 
smcorpoaie ha davesoas for nang tos Moarsro of Manca 
Talenar von bn Manco! of Instractons ond Iterations 
Jor Meare of itenent Tent (Colusbua Graphopheos Com. 
‘pany, Naw York Ce). 

Tor mnoothing many an unoocth watence Tam scbied to 
ty snfoetietape bose of the Besar Prat in Eglah 
Lateratare at Unvecsty College, Leadon. 

pling the book T kave bee safuscoed by maty 








sdequuntely expruas my obligations o Profewor Spearman, not 
‘nly for hus epceh-mmalang oontnbutona to paychology but ni 
Jor that unique waspursizen wach remains the peeznent por- 
‘eanon of those whe hava sarved on ion nta. 
LL. WYNN JONES 
‘Garrmumy ov Lasee 
‘Pepenber Ie 
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1a erry scwace it vary daurable but abo vary difclt to 
simpy only trae rp rmaing, Hapa 20% Pgeh. 
‘logy, where the dent San 1 ead tho Jroceman of so 
‘amd us well evof the mds of cba. If, on th ope hap, he 
atteropte to discard payholopeal terms to may radieal degree 
te wil soon fod Manel the gums of lowe 
But on the other bad, ne advanee may alo be olfiely 
shoaied bythe berdenng mulapieny of peice! trom, 
tepecnily when be finde cnmderble deayreement unoag 
epee as wo thei moanang Tire faut the paycholo 
{Sen olber seston, seat cao x wow word af progress 
‘andes, Ue the dangers of le vestnge wom roland at 
te tte of Arete 
‘Tan Slowing pamoge writen two thooand yeas ter wll 
cxpreuie it 
Avtoag we tack we gers ces ord, ted pret wall 
lope lps uc taper Yeah Wt Dat 
i re ear be det a ponte acting 
0 mut at maghyeaecgle ct thn Jodgnert 
Son cn seventy, mall echovera cod Lrpuatnn bo 
ule ado oe chon wd So 
: gabon tsar worsted Yr, iat het 
Xj Lnt eS we coat sod tsdantad Une a vary 
oroe wih ero ap Fort coset pan for wath ta tat 
sre ars vos ose share where we ong fo hve been, sch 
iE rtnca aed dercgn about arta” 


UF Dano, The Admntmen of Letra, Bote 8a 1 
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‘Another obstacis w thet wany taxtboola molade a phyao- 
logical scconat of the eases and of the nervous eyeten, ober 
1m the mtrdectory chapters or an an sppendix Now, aa 
MeDoogall hae poisted out, all tins appear to be of very 
secondary wnportance forthe beguteer Mortover, “our know: 
ledge of the fnctons of the ecroan sywbersia Very rudumen- 
tary ands egardacoay of thouof great unbaet to payeo 
‘ony wo are shill entunly in the dai”? Equally emphabo 16 
the wughty evdenen of Lashloy “Paycbology today a rearo 
endusnatel ewrrce thas ncezophsuotogy By th I maan tbat 
the latter offer fow prinerpls foam which me may predict oF 
define the aorta! onanastion of behaviour, whereas the study 
of peyeholopeal procawes furnushoea oan ferual anteral io 
broh the Jaw of nervous scion ma bavioutroust confor ”# 

‘More confumag atl tke mtermunehng of physclogeat and 
perchologmal term and thrones which may ieave the reader 
‘uncertaa not bewnéered,conscraing the bess of eerie 
emtruc that cma knowicdg of paymrlogy m eeentel forthe 
pevohologst, and obvrouly that could beat be mparted by a 
phywologat, prefershiy by duvet teaching or, fang thet, 
through the sedinm of one ofthe many excellent phywologeal 
textbooks On tec grounds a preentatoa an araple peycho- 
legal tere may hove dist advantages, espeoully n the 
case of wtudenta whove tame 8 amt 








language would be paralyod sea madzum of thonght T appre: 
‘er par, so hn, fs Sot, a a od 

re pam, hunger, Maet,expeneoce preeute, mage, ramet 
ber, forges, feel peasare (or wepleseur), aca excited, am 
‘renqu, om tows, am relaced, am angry, fone, mm canons, am 
Ausgused, em bored, am ted, hope, wonder, he, fove, hat, 
vill, move, strive, control, repreat, dene, expect, ane, 





‘mnsgie, ressoc, judge, compare, ducraminsta, mutate, og: 
‘put, mpathine with, bebeve, doce. . 


1 epee Onn fbn Prd 
Seca mec Scant at Pe Bas 
va Bokeh ap 
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‘Boch words m the appropeat epi nd temporal actengs 
prone the means by wiuth we desonbe oar expenenone Tt 
‘would be rash to aasumo thar all educsted perons interpret 
‘hele wort abe fe, a¢ MeDowgall* pose out. language ro- 
rani aa inadequate reatretie3! for describing oUr experenons, 
1a opie ofall the efforts of lterary men and af peysbologsts to 
render t mage prec, Bat it wll bo earamed that the mean 
ange of tho ahovo words are definite enough and unverssl 
coongh to enable them to be profitably usod when clementacy 
fccounta of mental ezpenences are given Ita needles to wd 
‘at the use of mmo of the above words, an in tho folowmag 
hence, docs uot here concern us Tce your poust of view T 
fowch the frge ofthe eebjeet Your axgumcot leaves me ood 
‘The news pou moe 

Up to thn poust no base prneples for fetes geniance have 
‘bee formulated, To propars the growed for mich formulntion 
Hm odvunble to anquie what meaningp abould bo attacked 
to thewa words Bxpenesot, Inteston, Bebel Each of theoe 
‘word haa bad a lug history, bet bere w hardly th placs to do 
rove than indicate aud scorpt the meanings piven by Spear 
pam Dov atiempt te pone pycholgy wth «wid 
foundabon 

‘Mavunexct—The five word ox the lst—I approbend— 
Alowerven « special explaaatios on acoount of sa umporiace 
Ova eatuot approbacd without “expeneaca” It a necomary, 
therfore, to iqaurs what “expenance” m intended to eyruly. 
Témay mean lzowledge denved from proof fumahed by one! 
own seases, or, 1t may mena something led, undengone, ex- 
2070, oF the like ® What sot of knowledge a really furaithod 
bby one’s own seome 1 sean, bowever, oc rection to be opan, 
‘0 somone doubt, and wngbty reasoos ace given by Spesrmaa 
‘why the serond meanmg should be adopted, thet ut to aay, 
‘ezpmanee” something ve, eedegee,oeyed, and thn 
enue ommen pease tie word shan fo 


GERBER ES nate ete re oor 
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‘apply toa land of saplant epperepto on gromuds witch can 
ot be analzaed. McDougal” gree th meazing ls blerung 
“Boma minds, eves of pecans Who bers ite power of abetract 
‘uling aod ‘ite command of abstract terme, work in tha 
vray with marvellous sabtity, they ars propeely sad to be 
{atied by mémsban_ Sous women possess tn tery gh degre, 
young chiiren, whow commant of laogoage very aight, 
‘may ezinbit st, and evo m tse hgher acumaly, epecaly tho 
dog, 11s not altogether lacking "On the other hand, Valentine 
¢kd not ind womca to be mapencr ve thew intartave judgment 
of character quan * 

Tt fortunataly not mecamary at thu pout to aco or to 
Ady thn widely beld view or oar preset parpoao “ia 
‘putive" hae snotber mosciag It takeo vo meas knowledge 
‘that a solterndent and mediated * Aud an thus sense tbe 
thre laws ahorly to be eoaneuted show whereby babel as 
deere from inbutre evideace 

‘Butrny —The ancient meaning of beet was eeectialy an 
secoptaace of anytbing os trie without adequate extonal 
‘rounds. Gomorimes tm tae to magn ax aceoptance on the 
ground of tmtumooy or! reason, Spatrmno, bowsver, exploye 
‘hn word to danote quite gmecaly the nocaptance of unything 
tn teu, eapectve of the patielar bata ofthe rounds for 
doing s0 Nevertheless the smmediate eoope of Spearman’ 
payohalognl pracplen cle only suck Babel ext upon 
dequata evcence* 

"We may vow proceed to stata and Dustantethren qualitatioe 
prnaples or altmsts peycbelogal laws which hare been 
fovmelated by Spearman 














FIRST PRINCIPLE: TRE AFPRENENSION OF BXPEALENCE 


Any led expenence tends to evoke mumedhatdly 8 kzowing 
ofsta direct sttrbatae and st axperencer 


LF apm ap ap 20 
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Tnzvarmariox —Let « tumng fork be soundad, The hearse 
nmedaately becomes avrare of, or apprabends, cortam attn- 
‘potas of the expenance (1) Tt nasa certain quality, tia 0 tons 
san not powe. (2) Te baa a certam intensity which gradually 





(4) Tt han « dofiaute tempore! character, that us, ut begins and 
te er ceduto ter Morvower, the. bearer tony denve 
[Plasore from the axpaneaoe and wah to contoun, Ta 
Tron, th bearer pomemmen ake sin of hme av bung the 
cxpenanoet 
{COND PRINCTYLE: ILE EDUCTION OY RULATION 
The prsating of xy Pro oc mor character ed eerie 
ammedutaly « knowing of relation between therm * 
Thioermstion.—The sounding of tro tong fre of te 
quincy © 008 @ respectively tande to areke snowing of 
tome relahen between tham, eg “ene w higher an pitch than 
"I prt the © mound”, oe "he satan 8 
Mk” and th ke, tanording othe ate ofthe expeancer 
‘Ths verbal exprennon of Ch relation evoked wl, cf cour, 
ployed by 
oe rxpanencer, his musical traning and bis introspective 
{RORD PRINOLELE THE ROVOTION OF CORRELATEE 
‘he preentng of aay character tpither wth & raion 
tands fo evoke mnchiately » Koowrng of the oorelaive 
tharacier® 
Teroaraaron —Lat the chamcter prssated bo th sound 
af the fork and let the zsahon prenented be that evoked 
trom sounding te Cand G fork, thon ibe crvelstve character 
‘which tan tobe evel te ith alt om ae fandamental 
‘A oopler autorun 2 woe moncal ten wend be 
(Charcter peste ar, relatos presto Ieg—fot, 
sorelaive character evoked hand 


1 © Sennen, Pe Fate of gms» 6 
vate ee 
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‘Theos three prrasplen are coucked in paychalogical terme and 
explanations of physclopsal onder are wot involved, Buch 
indeed um ons antenon whack basic peyshaiogcal prays 
thou uiualy Moreover, explanshons of phymolopeal order 
ap ualoown w this cauzection, and are likely to ezaun 0. 

"These ire principles alo repmecct a necmuary oriar 
of soqumee. Furs the apprebeanon of expanence, thm the 
tducton of relatoas which procedee the eduction of oarre- 
Wie 

Th w obvious that im all eacleng  commderaton of this 
sequence m very ampestact. To fut, ths eyatemate appbeaton 
‘of thene principle the fel of education wan argest problem 
‘whch bas not even yet beeo maicently 2 

Praally, to peychology foweded on such « bus “alls the 
cechies nght sad doty of setilng what repectve mera} 
‘opmmasons actualy oceer when any pernon mntarians 0 bale! 
that m exer erroatoes or xa converse trethful, antg toe 
‘wer xn the ret onisnary mate ‘wthowt preyadica'”? 

In the expersaanta winch follow, pracico wll be obtazod 
(1) am ging ux exact wocoant of expmncases, +¢ 12 intro- 
spectove report, (3) an the stedy of the axture and magustade 
ofthe mantal diferenoe between ind:vduals 

‘Tax Narvns ov Lrncerzcriox —The ettitad of & wnter 
towards the method of saireepecton tall good deal ubowt hun 
pepehology. Wand, the founder of expersaectal paycbology, 
‘wold not alow the testang i hu laboratory of madvviduale who 
‘onl not systamatceally sera tbe ten‘) proces, that 
ia, introspect On the other band, ona of hut fret pupils, J 
MoKien Cattel,* wrote a 1904 “Tt wccms tox that moet of 
the reoarch work that has been Zone by me ota my labomtory 
in nearly oa depends of mtcospecoon aa work wn phymce ot 
in aology”. In 1511 6 8 Myere* wrote “T wast to protrt an 
strongly as T can agsinst the notion that any usefal purpme 
can be served, vo far ae peyoboiogy us concerned, by ealochng 
2 Sprarmas, The Ong ef Bre", Jaum of mat Pll 7a 3, 
ME NEE Cet, repteigy m dmere p 52 
we Gm Tae ln asa eat Jae Snare 
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samee of payehalogeal data with the belp of an army of un- 
trained obnaere «To arglect wtronpocton m paycholog.al 
3s twoally to court certao duneter 

in 1912 Werthamer founded x schoo! of Gta paychology * 
‘The leaders Werther, Koffks and Kober protasted oguaxt 
the auaiyam moto slenenta like secaeteons, rages an feelings 
sand sabsututed for them tbe concept of Geatalten or ongamuod 

‘They held that “meatal centent i= not « moouo of 
sob unaltarable thingy"? aa would appanr to be tbe onwn fear 
the wntmga of many of the eazlet perchelogutn. They also 
Led hat “mock of currant antrompection seem tn be rather 
‘@anle and, in a odd contrat tose ambsti, to lead reach, 
faway from the more urgent problems" * 

In 1913 Watson made w ell more drastoc break with oxtho- 
dox payebology and founded babenouram, snd sought to 
‘abolih not only antrospectios Dut tlse conmcousose ab they 
‘were conmered to be tems soch could only hasaper pro- 
grew Wataen thencfor confined ha reseaschas to the obyacev® 
ehanour of mm and anumale ‘Tio a the socalled "prych- 
logy of stumulua snd response” Watzon has camied oot in- 
‘porfant researcinea on problems of cbyectrve behaviaar, but be 
oon found it necesaary to melede vecbal sopert amoag hia 
‘expheat maponeee 

‘Kehler, whule attackang the extreme mtroepectcous’s arch 
for a “pase sensory process" —a wil-o-the-wap whisk wnat 
Inuated by the modem peychologat~nevertheles advocates 
tutrespection i the sense of « phenomecclopeal deccnptian 
of conscurunneas. Ostal's attztude may become cleaner if is 
‘Tumctaberod ths? far the Last fifty years hun mayor task has been. 
tha investigation of mdividoal diferences—a sownce which 
was laxpely lan own craation Long before bebemouner wat 
‘known as a movement Cattell bad oonsistently pad more re 
(ard tothe obyecave rxponses of individuals tap vo the refi 


{1 adraacad shade hood pars Gn nr f thn shel wat, 
owe Sher wma tak oe Yom ‘Fawet: Coen na 
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meats of Wandtan mirorpectian. Moreover, an investigator 
‘th Cabiell's newalled experenoe wold evodi ptfalls winch 
‘would spell duster to the average mreasgator who decided 
4 throw mttogpoctaon overboard, On the otber hand Wandt, 
befor the end of his seademic career, uve hus bleang to ex: 
enmental peiagogy, an fr cota expenenows inkiren can 
lumioubtedty sve reliable wnteespecboes,? mare reuble per- 
Ihapen ove repeat thax thos of aophintcatd ult, wha are 
able to get cat of wx experment what baa already been put sz 
teen sheory 
nits of the method of mtrosperton are fon of harping 
‘nope or more ofthe following aaumenta. (1) Introspection 1 
‘always actually retzepection. (2) The act of sntrompection 
‘eannot fal to daturb the eywtexs under obeermwton a6 16 6 
‘rocom v0 thia ayriem, (3) Intoepection is impomibo as the 
baa an he hve ayo 0) The mf sana 
ntroapeetion can to tho inner expernenoas of the 
ntroapocting andadusl and there can be 20 “eceooe” of the 
{ndientual In other wocds mtzoepectuon sto axbyective, thas 
when apabject A report “red he may mean a diferent quality 
from that expenezood by subject B who sumularly reporia 
been 

‘Weighty anomers to those contentsons ave boen mummarined 
bby Dawes Hickn! It woald bo duficelt to name & more com- 
potent authonty ‘The epebot would seer to bo (1) that tf 
some of thea argumacia against nicoepechon ware prismd, 
they would prove eqealiy inta to extaraal obterration and 
consequently to sence of axy hand, and (2) tbe diicuton of 
{ntropoctang have been exaggerated #0 that the cooteations 
of the erin hardly warrant the pccapping of the mathod of 
antrospection bat rather its rinament TS, at Jour, unutly 
omuble to detect sbnormalites such ao colour binds In- 
Aesepection, thea, although a dangerous weapon, would pez 
‘to be ndispeaaable 
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' BRTEODUCIORY ° 
‘THE NATURE AND MAGMITUDE O? METAL DIFFERENCES 


‘The difrences between ove max ard anather ar always 
(ore shall tnd) a matter of ‘more ot ined’ —seldom, uf eve, & 
‘quecton of preseace cr abecce, of ‘a noo, 

"tuna and eset ery em tu be 

Pow arte bt ln gre 


‘Taste ar, i fact 20 rach things ae mental type, ‘hero ary 
‘nly mental tendencies"? 

‘Tost thia uw tcue of « physsal trait kn het is obvious, 
and the following table grves the inquency-duinbatons of 
‘stature of » sample of adult males bors in Ireland an sneasure 
by the Anthropametne Comme of the Barth Assocation 
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tbe ammamed that cack invvrioal may be meeruted 10 
the nearest quarter of ex moh, then xt st cooventional 10 
include all of haghta 19 mache, 7925 snchos, 73.5 whew of 
73-18 ocho in the compartment Sedinaied by TB sn the Set 
columsa of the table. Broa the seca column ita seen they 
umber 3. 


uggh rts saan Adem 1 Peel vin, ae Ra, 
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From the fmt two columes :t will be yoca thet the 
umber of adelts whowe Deight was 61 incbes or over but [ate 
‘han @2 wan 2 From tho third column it will be oan that 
the usober of adel whoue Deght at lew than 64 aches 34 
Se Ths cet common boght eet ove Letoee OT a 
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‘The troqueneydutnbutin may be cepretented gaphically 
anther uaa hudogram ox a2 2 frepseny polygon To plot a uso 


1 DETRODUCTORY a 


pam draw a mctangle on each intereal of laght, and let the 
Kght ofthe rectangle be equal o tho member of alta wrtn 
(ie utara Te pot fejamey polygon rect an azngaaey 
‘vert ine ato wod-poue ofeach terval ond let ita Bight 
Teogea tothe nember of mea within he aterval. Place a dot 
A the ond ofeach amageary bee. The fogeecoy polyges 
{orned by jezing the dota Tt obmocs that the terran 
rnstend of bang ax tb, were mad calles and eral, and 
atthe aaa taae the xgueaee be wervased by takog uae? 
‘arzpls, then both the atogran and the fequncy polygan 
Sell sppreach oes and more to 4 eacoth carve wtih veal 
frqumey cane 

uber” posse out that where the vanatan w oantesous 
the fngoeney agra stow be 1c th form of «ator 
tolerant the scan! eras of cbacrvahons, for one cxanot 
tasume the reuitimg frequency polygon to be ax spproxma- 
feos to the sovbnoose Peguency care sormepouding to ua 
‘nfintaly lange hypotbeteal popcatoe 

Te dovs nt, of sours, follow Sat » nqueney daribataon 
whan plated ues mquency carve wll ud & eymsaeincal 
‘curve ll les need ob that pavtacalar Ind of ayer 
‘cave whch m nowt a ho ermal pray une Novertie- 
ices w has tec focad that the faqeancy decbetonr not 
fly for may phytate lke Regs bat alo for many 
‘mental train Ube grate miigeca, do conform at has 
‘pprorimately to tbe wormal probably carve The mathe 
‘atallyeaied wil recgaes thas the ogee oth exe 
‘bay be wen 

* 
yen 


share yi the value of the crsnala whch puma hongh 
Sgn 0, «bmg the ame of Nepean guns, a the 
fant devation Beck scare bas two pomin a lp, 
‘narked I'm Big. & Te cline worn. tha ourve change Hs 
‘hap hv convex to conve ob than pons ad She one 


1 TA aka Baha Seid Bech orb, MRD, 9 2 Ane 
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ental distance of them to points from the auamit is an 
‘eceliae indioszon of the varabuley of the mourur, That 
Guinea is dated yo sox w known as the efandard devia- 
‘ion, The method of calcaating ¢ given in Chuptar 22. For 
uch w curve the onliate joung the cngit O to the exammit 
‘atm the mano, median or mode, for it in evident that 
‘hove three measures mest coxsade when the dutnbation 2 
amocmal Bach s curve ce eer ede coxtaeally approachor 
tho borugntal ss which w an aaymptota Te other wort, the 
‘ve wall tly moet the as at incity whee x= $0 Bat in 
‘prouon 1 caly ascumary ta eonedar Uhst porton of thn 
‘curve which ew between 2 = 332 
‘eean be mon from the table thet over 68 par cent of all 
the meaaures are inelded ws that portom ofthe eurra whack 
‘ice betwoen 2 e, over OS per coat Between $= sf, ad 
‘0073 par cant between z= 23. 
‘Tax Nonmat Paopuenart Conve 
Arazanmrpeniogteelf enter enon creed 
"Fo eer eS 











SUREEESERE 7 


t+ 





ot 





Babee 








Thus, betwenn the mac and a post 2—16r there i 
49:52 por cnt of th total are under the curve, 


n ‘DrrRoDUCTORY. a 


‘THE PRORABLT EEROE 
Tarnow say to calculate whataekoows ath probalie rer, 
sithoagh un reahty te ot an eror, and fw were re would bok 
4p probable! Tt recs to the valu of the devin = which 
corteapotde to an area of 25 par cent of the total aren. By 
0 the vale of is appeemumetely OE746e, Tho i 
the poreal probebibty carve the probable error 
PE ~06tHhe 
By deoton, then,» devation of the magutode of the PR, 
Jn kay tobe oxeecded aa no, fori tas dabane is masked 
ot erther ade ofthe mena, the corerponding area wll nln ds 
Teal of the total frogeency It a> ery exer to caleba 
‘tom the above tabla that the pecbabty of the oocezrence of 
ademas (wie as large aa the PE we 1 cue 19 86, ad for 
‘ne then tunes a large 1 came a 285, approximately. 

Te ia clear that cases wil ofan oncer where « tercel da- 
‘mibuton would not be expected, eg” 

(0) The mumber of meamure mght be ao fow that an 
ered cere wo3ld 7: t0 whch 2 ipectanon oo be 
tached 

(2) The carve mught be dunadsl owing to the prams of 
‘oro data clasce i the group, th the fnquency dvb 
fon ofthe atatare of « mazed romp of aan and wornty 
‘hat for the mazka whoa boys from "good" schools and boys 
from “pont” schools the ame aompettve enetaeati A 
‘modal carve might also ooour if two examiner of anequal 
seventy share the work of mazag oo Oat ba the oandl- 
dates were racked by ove and Dally the other. 

(G) Inti other cas a abneed core many reult 

(The skewaow 1» poative whee the Jagor til of the 
iatnbuttoa i'w the @recton of high sore (Pg. 6) Thin 


date. Sees. 
fate Ses 


conan when 4 tant m too diffeat for the cxpdidatas, oF the 
aaclang hat ben $20 severe. 
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(Q) The skownaas is aagstrve wen the Jonger tal 19 the 
dusotion of low sswres (Big. 8} Thus ocoure when test m too 
‘ay or tha mark too lense? 


Be 





Seo ads mee of som, wer 8 


‘Woe ondaum. (CE. Chapter 28 for moaamge 
9, Quand Q) 


2 pagers i oma 





ee. 

‘Thus tore exact and is ngucance, for the cane of 
meurres, tant’ by compammg it woth si standard error 
(et Obeplerssywtuch uy / > 


Bh =P, - HP ie + Pa) & Keny’s measure of skewness based on 
poetry tempers od Hy apa 
Sth nad oor ak an PP 
acerca 

Th oom ht mei 
aonb yen id rea ob oe 


, ] 


avert to the statere of Trahan, what an the stature of & 
‘aruoulat Irshmoa whea oat 60 pec oats of all the Inahmen, 
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‘marred areca tas be Th vale of Pt taba 
Felow apps hs tavern oir ord tn peri ma 
of tu Iban 60 aed hu hogs m 6178 stm, to ths 
Beara quaneriech CP 
Dpramie ta 248 My AE nasa 
eam rete nena 
wn a te tyne Moan 
son nome 
one 





ezsesss 


A 
oo EO Tyes Hoe 
ames Byers Score 


‘Tae Ravas op Inoreiocas. Durtemsons —Attampta have 
ean made to aterm the magestceof ze dferenaes Wich 
‘say oxnt 10» given tewt between the bight aad the lowers 
seore whic appear us the sample tered. Bearing im muna the 
Properties af the sormal carve which have bner mentioned sn 
(Wis chapter, ss cay to ae Sat the ratio of the bot meuaeze- 
‘ant to the pooret* wll depead on the umber af vvideals 
‘uch have bee temad, and also ox the way these zxdmdeala 
‘Gave bon slot? ‘Thus the eate weal be greeter for w lar 
camlected aul of the greerl populnace than for « lxge 
sample of graceato dents Tas would bold not only for 
pl ‘rain each at Tntlgeace eaten bt alo 
for edvewtinnal ubiites Like apred of wring 

‘Further, as Wockulr* bas posted out tae mow at the 
a. Aneta te 1 pra hg 


5 tit “Ow the Rang of Hae Capon” Peo en. 
Congres of Pryched 1530, 9 628 “ 


1 TRRORY AND PRAOMICE OF FEYOEOLOGY ox. 
setoy of equalities fx the mcoomnvo tein of mungurement 
ss, for sztanco, when the soncsmve problems in an axth- 
‘etical reasoumg tert axe not of ke daBeclty Biaml found 
han eno uw cla of only 38 popde x Grade 8 to be 3 for 
speed of reading, wad lnm than 3 for speed of wnting, The 
‘resent writar*on tart twelve sbmervarsfor ight senmtnty, 
found ‘hat afer © dark adaptation of 0 mnonten, thn mio 
‘eas Db; that, oo chaarver was 25 nos an manure aa a2 
ther, and st amas Tensile to suppomn that wit & layer 
number of eabyecta lange difermces would be found Ifthe 
‘agus of thin rac were ealcolatd for industrial teak, 
thar are tetons for bosevang thet high rion wookd be eat 
pamtively nce, ia fact, the average? would probably be under? 
Taduszy cannot aflrd « tugher nto Unfortumately, ithe 
rmextenbe proce of reduemg ths rato many exiployte fall 
‘by the waytade Probabiy many of thes falls could have been 
sort if vocations! gudasoe bad been given nnd scoeptod 
‘Al! howoer then to those progresnve fim which bave izstl- 
tuted epvtems of peychelogeal guidance oo thet an employee 
may be trancerred from ope departzoent to another to the 
ructoal gui ofboth bungelf and the fim. 


ILLUSTRATIVE EXAMPLES 


(2) What tho probabibty thet an Teshmas has a bught 
‘ebwoen 72 apd 78 inches? 

“By ooanulting the tabie it w sen that 20 Inwbmen ont of 
245 are between T2 and 78 inches tall. Hence the probabibty 

bout 02, ce $8 100 

(@} 900 cooddates take a2 ratehgeose tert Assuming 
vennal dutnbunon, how many should rene the foflowmg 
iden A (exelent). B (good), € (moderate, D (por) (very 
Poort Amamag thatthe range of ineligane the wae ix 
‘ach yao, ad remembering thatthe portion of the froqnenoy 
‘urvewogh en between = So raahaon 9978 par coat of th 
12 So, Ble ata 

et eer hott ee pm Bo Jun 

PTTL Ea pha Pag 8p 





2 n 
‘cates, :t is only meouaary to diva the loagtin Gy into 6 portons 
anch of loogth I 

‘From the table 2 seen that 4948 per cent of tne onte fll 
between ths mean and Sp, and that 48-41 por cent fal between, 
‘the mata and 182, Hance $45 per cent fall between Se and. 
Wile Hence 7 candidates ehotld receive the grade A By 
smaular resoning xt can be seen that thane ahould be 48 B's, 
00%, 48 Deana 7 a, 





‘QUESTIONS 
1, Thrse problems were aalved by 8) por sent, 70 per ceot 
sand 60 per ceat of s large group. Wheto the relate 
ficnty of the probes aasumang thea ta be meenares 
‘of a eapaesty which conforma to the nortan) curve? 
2 What meanings may be gwen to the tan “expenanoe”? 
Giep dlartenscne 
‘What meanings may be gven to the term “intext 
‘What amcansnge have eon ppveo to the tora “belief? 
Give examples to Wustrate each meansog, 
15 "What ooascisace dictate to ba doas, 
Or wurta me not todo, 
‘Thus, tench to8 more than hall to sbu, 
‘That, more thas haarem partes" 





(fora) 
[Do you coder that trasning sx introspection toads L2 
increase oontral over condact? 
6. Make « clmfeation of mental differnnoes (Ot refs to 
© Burt at the oad of the chapter } 


Rermesces 


1 © Spmarmas, Tae Nate of “inaigect” ond she Proenle of 
(Cogncon, 12 (Te he fet ght Shap the he notin pean 
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“Fach” seal} 
1. Pepin of 1583, edad by C Mendusn, 1980 {An euthont- 
ive aman bythe nar the vane sake} 


1, Kotha, “atrnpetce ned the Math af Papcalegy", Bot 
“Tow of Pastel ra 18, 128. 
Hana, Fae Crest f te ad, 1908 

1 Kobi, Gna Peptoy, Amer of 1829 Bt wd. 1990 
‘nth Kofi nd Ketior are sstomed the bod 0 





o The New Prytsgy of Shape, Ard Journ of 
al wed 





2 Kagnen, Th pinged Ty Form” Po wel 6, 


Kehr, “Le Toler dein fra (Rinse & torte de 
M wiguse), aad H Rago “La Tatone ela forme” (peas 
4 Yeou-anague de M Rebir}, bth ah By 

© speervun TheLaes of Pycbsiogy” 9k eter Cong of epobol 
re) 


© Spearman, “Permatan or Ammetmoce!” Bint Jn of Pe 
rita 08 

2 Semoch, Bui mom, 1000. 

© dame, "Cra eer Khe’ Galt Thery", Br Journ 
Pope vot 211890 

1B Poarmann, Phe Ona Thang (once by M Farah IEE (Coe: 
(don mmprnonre MEbaepty of Gaal Ineer 








‘The Behomounie Boel 
1.3 Wetacn, Pnekaigy fm te Stantpot of Balomourt, 104, 
‘Ths book may be rmooamnanded fe the more scraceed erode as Be 
suthartatre ‘a taharrourat AUtnouph Walon enone 
‘he mith of twtrerpacon, ha raw eal dire rom tbat ef 
(e Gea soul 
Therm” Bedok 


W MeDousal, The Leeper of Men Fandatentale of Dynamic 
Payee 1982 


cMAPTER t 
THE PERCEPTION OF SPEECH SOUNDS 


Marmsasa—A gratsophove together with soorta of stable 
speech or reittons 

"Inernocriont—B infers the case that the grophons 
aeodla wil be placed vary geatly on the msord choot and 
Iuhed agua after tro or chive wonta bave bow epee, ad 
‘hat each B bas shen towne dows all Sato ear, a that 
‘is pros wll bo epeted, nag o diferent pact of the 
Teoorl each ta, antl ot least tat bata have Beco vO 
olor the expentme sate, peazipary pete sbonld be 
(gras on axotber ord ay, two oF thre trails Tt ab ode 
‘tual nt count the etalon the recond basen, bot to 
lata serve to make the Be Semular with the quay of tho 
peas ve 

Bane check can be exarcued ox tie word to be presented 
by fzings graduated reals above the resrd v2.2 pla parallel 
toxtand pamng throng « part sbove ts centre ‘Th neon 
a2 than bo paced oppoate any dened pot o0 the eae. 1 
SS mportart nat to state what te Ute of tbe rcord before 
{nad a2 90 partuculam conercangsteboald be tea AOU 
erumate of 'e perfarnaoce 10 te fst may be obuaoed by 
‘Srulng © ark fr each word corecly ncertocd, A more 
(exact ruth may be lorwaletad if eared 

It shoald be datincdy uedartood Ct ao chum 28 bore 
‘ade tbat thin test can be exploed at « group tat the 
an that maths eur be warded to each 8 40 andate bis 
sthcnaey, for Wadout woes expermaatabet i cant be 
‘Meartated how much tbe acaney w dependent on B's ect 
‘pmtion m the rors. Ail tht is oow attempted to one tba 
toni with » group wth » view to danny crtasn quabtatien 
sounder. 


2 ‘THE PERCEPTION OF SPEECH SOUNDS tL 


‘Ths foregoing method of unng the gramophone wes ex- 
lnind to te present waiter by Frofewer Spearman w 1614, 
"The wnter found at ar tame that sbisty wo the tat bear 
litle relation to auditory acuity as ummily determined by 
munanurig the datance a? which a eccatant sound oan Jost be 
hheard (of Chapicr 18) The wsthod actually euployed, how 
cover, 13 onder to measure the aodctory aouty of the mbjects 
‘was to presant sounds of varying ntnnty by tho use of «tale: 
‘Phone receiver end vanable renatance Témost alto be add 
{hat mubjoota who heanng was abzoraal were not ialaded 

"The mtareting qeestoa tirus arses. Oa what factors doce 
suocede 20 tho teat dopend Ae attady indioutod, 6 8 m0 
portant not to tate the tle ofthe reord orto ive the name 
Of the speaker 8 wonkd otherwise very probably gun higher 
‘marks the tent The mere kaowhge of the tile may onen- 
tuto 9's mind in ¢ certain direonon and act as 6 powerful clue 
to the meaning ofthe phaaee gen How much belp may be 
cbtamed from 9 cle abowa very clady by the followmag 
Ulustration taken from © romewkat difereot experiment. A 
‘election called “La Chases” was retard oa the grariphione 
4 olates of graduate students in Loods. They were then sthed. 
to pre thea rapresnons of the mune Tu one lee bo informa 
‘ban concern, the mune war given by E beforehand Nat a 
tangle B x the clam aiads axy ference to a hunt Bob im 
sanciber class the meze tle—"La Obaste”—eun ven An a 
consequence most So noted the busting bors, the yelpeng of 
‘the kounde, the galoping of the hore, the lonng of the 
ent, to. 

‘Tt s abo obvious that the geality of the mpenise’s voice, hin 
sooont,etyle and peowlaites, wll sppeal to some more thas, 
‘0 otberr, so that a subject will guia « comparetvely ingher 
teore m gos oor thax in szotber. 

Tt shonld also be noted that the atctude of the mbyeot in 
this tans n somewhat difereat from that of the latanar to ax. 

speech. The latter conoentzatca on the meamng wizle 
‘the taak of the former isto enzoentests on sounds shor of 
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‘theis contaxt and, xf poomble, spprband them ae parte of 
soctances In sddrvon, = Imowiedge of the enttenta of the 
speech oc reedaticn, bis pronoas acquaintance sith the vub- 
jot matiar aad his eormand over che vocabclary ed, wll 
fcxercie wx unflonce over ka acre But f wo elunmate thoes 
factor by exploying several tezorde, an enormous diferesce 
1 score between indrrduals wall sll be found, seme mong 
‘three times an many marke sa othem Tt becomes therefore ab 
anterestng study to try and account for tua Scene 8 appear 
to eacapt the mggution given by a abght clas much more 
readily than othe. 20 that maay cunoas rospousce are made; 
while olbers anv mach more cautious and only attempt an 
swat whan they re teascasbly sure being oorect. I may 
‘be that mental inertia or perseverston plays « part in this 
‘tant (Chapter 18) Ifa teacher mice a question to which the 
‘anawat  Laown to all, twill yet be found thet vom gt the 
dof the gaatton sooner than otbere who may be eully 
inteligent To any case whatever fectors ate operative 13 the 
‘tat dosanbed, it may well prove » good vocational teat the 
slcton of telephone exchange operators 

Records which were found suitable for the tet were Gon 
ander Sbackleton’s “Deak for the South Polo” and Mr. 
Anguth’s “pees on the Badges” 

Tt. very metroctrve sod sometimes anuuag to note the 
crrors made, thus “of socal reform” appeared an “Octobar 
recon”, “have tok you before”, ete; “mum the prs of food” 
‘eppoated as “raze of lies book”; “ought te contnbata to the 
‘a(tion)" sppaured x2 “forced to eoatanue to ream’ 

‘Thus experiment was placed easly in the coum, oils. 
{rates two very unportanttrath which abould be Kept an und 
from the outset, Frally, there a no aharp-out duiznouon 
Dotmoen seoeory pereplion and abstract thing In thi ex: 
periment a senes of auditory stmmah aze presented to 8 and his 
takin to write down what they are. He ha to luten and he 
1a to think. In other words, although thire as here & Jaina 
weary Dens, tho end teclt @ oot mere seouary percep: 
tion bad » more oF lee defnte apprebeanes of w complex 
sexpenenee. 








' [THR PERCEPTION OF APERCH BOUNDS = 


A tnined 8 may perhaps vente to gre some wisation of 
‘how muck more than hare penception is involved im tha «x= 
periment If so, he will be gusded by the number and som- 
‘Phaaty of the relations whic have tobe cognued. As Spearman 
Mepis ibe undvaning ef Boy marry whee 
etoeption the ‘* ’ 
sontrepantal relations bace to be cogumed as themonlves 
tying intarrlations, and these agan yet higher one, in an 
‘unuoding ple upward} Sesondly, tha experiment brags out 
‘to fact that bo rae result of paychologzal tet may bo con 
itoand by & plurality of causes, eg general ments) abibiy, 
cholaste abilay, atditory sowy, amextal wert, prache, 
4gp sod poution of § relative to the gramophone If st ia 
dlnired to mindy the lle of one of thee foctors, then tt at 
bvousy eceamzy to exert more coutl over the otkert 
Bock quevsons mqare quanttatore dete and wtatatical 
sualymn, and af & inter stage of the coune the treatment of 
zope cass wl be ifeteated by example 





‘TR FORM OF PRESENTATION AND RECALL 

‘An invertation by Exey*s womembat gereape to the topic 
Qacamed in than chaptar Matarals were presented to group, 
cof secondary school boys of average ago twelve years sir 
‘months, ung three diferent methods the rua) method, 
‘where the material was presented pictorialy at « orem, the 
‘taditory method, whe prisented otally by an expert reader 
standing behind » screen, aod the reading methed, wher the 
Tipline hodopepbel ita Waban in me, 
the pupa wrote» comportion 00 the morsing following 
bento and aio fweie ost ate. Altongh the Might 
‘aman mazk in the eatly recals wes obtained hy tbe anditory 
rathod, with the vine method secoad wod the eadmg wethod 
thin, yot after a year Ghe srestest permaneace of recall was 
sttached to the visual mothod, and lad to the reeding othod. 
1 gmarman, 7h Netra nthe Prego Cope, 
7 cay Breathe rng Fran ak pl ne 
Paeepoos BH Poo Ora kn ET 
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‘In addition the pupils were ven 6 teat of intelynnce dered, 
by Prolees Godirey Tromeon. If V, A, R avd @ denote the 
visual, auditory, reading aod xateligeaco acces, ths corla- 
thom? between thea fer early call 4nd moall after twelve 
‘months were 


ay as Aemuane itm 
Vand A OSI or 
Vv, 8 017 -o18 
An BOM os 
vn 00 041 
Ae 0 008 
RG om 038 





(Tie probable or of tie above cnoficenta is 0-08 ) Bey 
sccounte forthe sorlatica betweee the reading method and 
{ntaligence bung iogher thax that betwen tho tual motiod 
and mteligence 28 due to the compacsare ease of desenpticn 
Attar soeng the vind petares of the fie, 

Buch vestigations may obviously fermeh relia of valun 
to the teacher, but where the oondiuons of expenmentation 
ate so complex no one would stierpt to drew genetalpeycho- 
logue eonslsions 


QUESTIONS 


1, Sebulato al the factor which 2 your opinion may aflect 
B8'e performance 12 the grasopbone expesment 

2, Bhow how you would armaxge a premnary wane of tora 
sm onder to asertan rooghly how exon the expersment 
dUrpende ox (0) groaral mactal ub, (6) practice, c) pone 
‘san af Balative tothe gassopbons, 

3 Cap you mmgguat mean by wich fhe expanse coald be 
standard an nda tt 


Sapte 





curne s 
‘THE PEROEPTION OF VISUAL PATTERNS 


Mazrauata.~Colaared patterns, forming 4 sqcare Di ex0sgh 
‘be son bythe eats cane With » neal aah tho patos 
tay be formed by amnpag cloar cobee x box Thao way 
De cbuaned a tall cot trom the Emhooung Company, 
‘Albsay, U8 A Por the wcoperpattecan 16 color cuban ate 
‘uma, But fr the moe omen 81 colour cub are nasty. 
‘Although expreaily ade fo? culirn to czable them to eld 
Ta patie vl av ora Geemarc 
{in ampleyed calor cube for cotng egress, hat, y 
‘arn of wduvidal tere f tho perormanee fp 
‘A diferent mathod ‘wan by she pres wnat in 
framing what may be ealad ‘Penta Fe lack far thin 
‘purpoot colour cuban ray bo dupanse! with Xt oxly nea 
fry to mie dewgas by pasting coloured paper on cardboard 
‘nwo shoald be Ing enough to ba aoa by th outa clam avd 
saa of ight inches aquare may be recormanded Rech 
Should be provided with sqanred pope, thee of ac gusts 
bang a leat « quarter of a nck 
‘Dmunomows "On the equamed paper drew & aqua con- 
tains 16 sal oquame. Gut of wit a border for bene 
fd label #1” Cat two otbem of and label ees “Yapd 
'S" Atrange the thre sheet to that “lia on top, 2 ander 
naath and 9 at tho bot, Tama goug to ahow you 8 pation 
for Be sand. Look ot eamealy wo Pint yos may be wo 
to make a plan of 1 on abest “I' saziintaly I take the 
patiara aay. Pub fr ed, 3 for bios, W for wiste and Y 
for yellow i= the appropaaia plea. You wre allowed one 
iminzie forthe yoproductin. Toor toverd the methed Jou 
fmeplyed ante ated expeconod. Then put ‘at 
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the bottom, so that "is epparmaost. Iam guing to show you 
‘he same patioen neni for tre seconds. Aer looking wt sb 
samfally, popeed a before on aheot aad sntacapect again. 

Then plan Fathom at ete ne 
above "Thin experment ehoald be 

‘rth Copa paver os shown e Pg 7 aod iy 8 and 
‘woth more comple oan Fig 9. It isnot tnd that 
{he tiene the empl pate hk be ed Gen 
‘Atatvsly, on momo ature Se eusoted ia mprodociag 

[utter fer only ene expoware: Boban eowoans shouldbe 
fen by cack 8 of the method employed und the dificntin 
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‘main Ge, ib in suggested that the more consplax patterna be 
‘ued, was wppropeata blanks 2 thet the numberof expansres 
neoamary for « coment repeoduetiog may be noted, 
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‘A eample visual peeep! aches was obtained i thee expen: 
rents usiead of furmshing « earig point (rom which to 
aplun the laws of cogntuen, 2 romething very complex, 
‘which needs euch laws forte ova explanation * Av m the last 
chaptor x mart again be empbasued that thre» no peofound 
srl between sensory pereption and abstract thing: even 
12 porcepton there w 4 coniszualSoding of relations and 
‘tranetion from perception to thought » # gradual ane “by 
busking upon the omgual sensory basa further (moetly ro 
Jbocal) owing of greater complerty"* 

Jo asumlar sires McDougal wren. “to know, to mongms, 
‘to be aware of, or conacous of, xy object as to cancarve xt, 
even when our omg is » perespical knowng*But even 
tithe tranaton from perosiving to thenkmg = aot well defined, 
fhe ancient aurinction between “peeepiaal” end “mie 
lectaal” aperstons may nevertheless prove serviceable. Tone 
‘Straahaiz, who bas rectly sppbed Speormac's proces m 
4 new mathod of masta tating, found thet the edocton of 
Teltsona showed two sigea Fis,» peroptual stage where the 
‘lations are agtzally lvoe, but remain in intmnate contact 
sth the ongaal fundaments, wo that they wil be effect in 
‘the fature, only af the same or mmlar faniamenta. are 
supped Becondly, a stage where the relatos bare been 
Aebinrtaly “structed”, Rave become concepts #0 that they 
ars eflocuve for emiveral ae, withoot the prewaco and Delp 
of paroeved objeeta* 

Sriuerny —In the foregoing experiments 1 i at once 
agparat how a xpprehaxnoa of the aymuoetry of the figure 
Iialpe 6 to form an accurate parcept 20 that be 18 toon able 
to draw m plan of the fgere Tias of coume, it dons by 
apprbending the omastal mlatonsaxietxg between tho ele 
racala ofthe pattern. 

"0 Bpeemue, The Vane Inebigenct"amlih Prana! Carn, 
"ted 7 
STS SG Sos any, 1087 1, 
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Tem a antemorthy fact at young culdren even belore they 
tia this ith burthday are abla to bud patterns em complex 
ss that shown in Fig. 9 when the appropest cabet are eval. 
ble, Ons boy, aged four year mune mooths, interest bsmzel 
{or Jong pereds 1m thse way and would at once detect the lok. 
cof eymaantey if someone furzod over a parscuar cubs. 

‘Whea sts remembered how umportast « re played, by 
‘vanous forms of whats rather loootyincladad under the tor 
symmoizy, poetry, mone, 2 sry 15 matbometee and 13 
‘the natural eicnons, xt booowes an izxportant toa for the 
‘edvoutor to traoe the development of symmetry. Without quer 
‘hon eyzumtry has not reeived is wchools the attention winch 
‘deserves Tn.a Baport prepared by the Mathematseal Amocus- 
teon on The Teachieg of Geomary ox School some valoablo 
references to symmetry will be foand Thas the Report recom 
reais that “Symmetry should bave « large places teaching 
‘than bee boca wsaal Its « conaprcuoce quality of the tags 
around us and of many georatal gues with whooh wo dal” 

‘The apprehension of spmmetcy with ts accompanying emo 
‘uoual eeitewent plays large part oven in the higher reaches 
of muthematoal acalyes Thus Orabom Welle related bow 
coe mathematician, who led suddenly found « volston to 
1 problom, ooeld only account for at by thinkeg that an 
imatheticfchng wea excited. 

Ts neces probable thon that the study of eymmetry wil 
‘throw sou light on te difoalt queetoa of special ubuity ux 
rathenatica 

In hu study of “Paycholopeal Testa of Methematcal 
Ability” Fourecs? found the ubove Sprnelcy teat to give 
prommng msuls, a correlated poutrvely wath all the other 
‘vel tela ivan, oth for Klementay nnd Seocndary schol 
Daye Eepocally laghly did st correlate wath he 
‘tts. Using partalcarrlaton conionnta (cf Chapter 38) the 
SSyrametrytexscarrlated withthe pool f tin gpometncal toe 

071 (prohable enor 0107) for Secondary schoolboys 
OF ON) Kemetary 

2b Frere M td Tm Ua of Lady 16 ee The Fram 

eaten ws che 3, Nowebe 1 
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‘Tho geonstczal tate employed wero the Themoas Hand 
tort, Thurstone Spatal Helswecs A, Thamtoce Spatal Re- 
lations B, oblamable from the CE Steaitung Co, Cage, 
fd Osometey teat dered by Fosronre himself 

‘Now-svooeeraicat Parreaxa —In ardet to show bow dif 
cult the tak besomer when there wa marked Teck of erm 
roiry 1m the pattern, the coloct othe bor coxtaming sine 
‘uber tothe ade was arranged oo thet the exrfe all wise 
reept the neven red quae (tepreeoted as Bask 2 Tig 1). 
‘Tas form of the tat bears x simulaty to the Spot Patera 
test of MoDougall 1 Tae great advantage of the (ert u that te 
cat by var a wll and ade of any rogumed degre of 
cally It mofo from ove drawback, however, a1000 43 i- 
{gero5us rte may be abla to evolve a method by moana af 
‘which 1 poumbla to repratoce the figure after oxy ove ex- 

tunlem thn a abort, my, vader five seconds What in 
‘the method" 

‘Aa abercative tak forthe sty of rsual perepton 
taut of praoating an sraelar ie consatng of vom eight 
ecata alternate strayght acd curved. each expowame late 
tng tea seconds Th task boars rotze rete to tho nctrty 
cfm child Ioarung to wnte A portion of x map or pin of 
aechanimm or wen ® latter ofthe alphabet ty ot bo or- 
seetly ropradnced by a pupa because hi pereepuon of them 
Thus never bee eanct His teacher eaay hark xt «cane of wiak 
amerory whereas it may be more socuralay regarded ans st 
of tanto to educe thos relations which aze ho hams ef exaet 
Pereptioa 

‘The partcalar forma of he abows experimenta were choven 
for varie renaoon 

(0) A tort cam be complate ana short ta This would not 
be the cae for mich» comple tak a8 lazing to wt 

(@) The mothod wa pete and hence offen the geet ada 
age to the student of notmg aay change in conscous expat 
(oe an melt of practos 

1m wap Namek Mtl ad Pgrd Fay vt 1p Bt 

10 8 ft Sadtss DT toting pecpeat taro Plt Bt 


Recipe Sines va EK Peace, Beem Bao, 
MieP S. 
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(8) Draving abiity 1 practically chmmain, for ap 8 would 
Ick the all to enw the figure uf was comectly penecrod. 
‘Thus drawing « figure in winch the clementa preeent no tock 
ial difiouey w an excelent meaas of testing the eocarwoy of 
the pemept, Brea m drew, the perceptual element now 
secogned to be more z=portant than the motor element, Also 
1 handwniang the pereopton of form precedes reprodaction 
tnd is made more proche by the effort nt reproducaan + 

(4) The tak bua a deiosto peeepteal bess. 

(©) Funaly, although the testa food themselves to quant 
‘ature maasureeat, they serve here aa exeroue in wlrompec- 
‘too and vustata the deSerent method and atuade af the 
Se towards the tank Some tend to concentrate on the figure 
‘4 whole whe otbere seez: to concentrate mae co & tr at 
9 time Some vary ther methods more than others dang 
learmng Sometanes artuboal arocshons or ninemonio Are 
cmaployed in order to master the ‘adh, Bowe, at fret, adopt 
somemhat pasnvo attitude in locking st the figure, 69 000 8 
herd “Ath epee hat mae xp 
‘ton ofthe Sigare but a mere passive rooption of » general 
reenan On proceating to draw the fg, the caresnas of 
‘ua paamve atutade became 

‘Moet, howarer, ace nctively employnd in explonng tha figure, 
sm selectng relevect stems and i costzolng the whale procest 
cof Jeatag Thus Woodworth calla roche rthee 
than 4 reotptve proce, and F C. Bartlett? makes “the efort 
atte moaning” the mack of pouring, and points oot that an 
‘pparentiy arbutracy muxture of hnes and curves mow efivct- 
seely renais the “efor after maoaing”, while anything oym- 
aeteal 1 Very quickly notion 12 was alm found that ple 
nd feanliar matenal tended ia be peroaved ax » whoa, bet 
‘nfamiber, danounectad or relatvely detuled material as, 
‘0 might be expected, perenved more analytscally ‘He who 
rune may read the pedagogical coral’ Thene art also 
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Viberonces wath respect to imagery exhibited in the foregning 
‘est: nome rly more thar others ox vusal magery and may 
bo able to oo tho figure “m thax mind's eye” when it ia n0 
longer on wow othere may rely more on Innaowthetn imagery, 
snd ther learning may be asested by movemenia of ars OF 
finger ips or glottis Some may sso both varia and Linas 
‘eter und voms may we cether. Asditory imagery ex verbal 
imagery may alo bo of hep. By ths is not meaat that mdi- 
viduals may be dended mio vaals, aodics aoe mts a8 was 
‘rerumsed by somo tobe the cave. Tt more correct 40 any that 
‘modt people nao all forms of wangery, but thet certain lands of 
sumagery Play @ more promunast part than others 0 the ouye of 
some indrerduals ‘The subject of unagery i, however, o0e of 
‘the most dificult whisk peyehologuta bave to contend with, 
sod it not therfore warpramg Yo ind no woaizity 0 to 
‘the nature and function of magery. Boch a tops thea uboukd 
‘appear later ca m the coarse, if pbould appear at all 


deMOMANICAL, Arg De EDUCATION 


‘Owing to the advent of the gramophont, wirdoas and tho 
cinama to the schools, oew problems for teachers and pach 
‘logs have anaes. Vana sed saditory stsmal cat bu pew 
seca to puplato a degree hitherto uantzainable ‘The eduea- 
‘nonal value of each mechanical aud, rlaton to each ehoo! 
abject must be atediod in deta When, and to what extent, 
‘Gould gramophone reoorée be employed in the study of 
‘moders languages" How haifa is She Sk 1m tho study of 
Istory oF geogespy? . 

‘A most comprehenmve rnvartignton bas recastly beex com 
‘atod by Dr Franoo Conmtt? on the value of fms in story 
‘washing The rmlin showed thatthe fz give fe to the pat 
lay portraying fo m movement, and by gaming a backeroand 
‘with fll etal it eromme interest that edmalats the cbldeem 
‘farther mental efor; stilates imagination; 1¢halpe them. 
‘to anamilate wo that they gain both in grip and wtmoapbery it 
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nn ther to remember; xt forcan ther to Sind ther own words 
to express opmious axd deacnbe soenee, not manly to borcow 
‘heat of the teacher ox textbook: 1 presenta « past of rise to 
‘the children in addition to that of the teashar and the taxt- 
‘book, and fioally st afonds pleasure, 

‘Referaoes ‘a some of the moet umportant mreetgations on 
‘lus appear atthe and ofthe chapter. 


SPRARMAN'S QUANTITATIVE PRINCIPLES 


‘The five fundamental quantstatve le of eaguition forma- 
Inted by Spearman may be Wactated by experumenta wich ax 
‘howe decribed m thas captor 

Law or Ewanoy —The Sint quantitate peanciplo as the 
law of Yatiied Meatal Boagy or the Law of Constant Oxtpat: 

‘very mune tends to keep ia total emultaneous eogastre 
utpat constant in quantity, however varying ix quality? In 
other words, the “apes of ooeseyramens” w luted ix extent 
‘A ample illertratvon i to axyose a nestber of dota form tenth 
(fw seco ry maane of «abort axporsde apparaton known a8 
‘he tackuttowepe IE the namber dow aot exooed seven, ty 
‘dala oe able to apprebund thea: wn soven, bet Jet there be 
‘ight or more and few wok! be able to vouth forthe coreot 
number, unles thay cuz be grogped voto higher umste TL, how. 
cover, they are crmngsd 12 grocps of even or low, vt is ell 
pomibla to apprehend up to seven of each grospe Thos aa 
tmaay af forty-nzu dota may be apprebended 12 ove gnce. 
‘The beating of thu principle ia exparnpenta och as thous dar 
sanbed in tha chapter on the apprekamion of coloured aguas 
fi obvoos 

Law ov Rerewrrerrr.—The seoond quantitative prinaple 
1m the Law of Retenisnty 

‘The oovutrence of say cognitive event produce « tendency 
{or to coeur aftermarda® 

‘Thus in the expermumnta with coloured patterns, eprodu- 
tion w Uachiaind ua the mer of axporars i ncreaned. 


©. Sperm, The Mater f Paignce, 105, p 132. 
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Spearman points out that this tendency t0 xeoceur may 
manifest rast n two diferent ways so that we shold ere 
roply talk of two laws of rotentsmiy matead of ope. The 
fim ia the— 

‘Lew of Dreponnone: Cogrtive oveats by cooerig eatablu 
ispoutins which faahiate ther reearence.* 

‘A apecial case ofthe law of axpomtnous w the Low of Asoo 
son: Coputive events by accompanying each other extabladh 
dspontios to do vo thereafter. 

‘Tho eooond law of retentvatyw tho— 

Tas of Tnerna: Cogzsiave provomes aiwaye both beg. and 
come mee grou Han har oypreny comes (of Chap 

‘Tho third quantstative principle xe the— 

Law oy Farioux —The oocurrence of any cognitive event 
rodaoes a tendency opposed to ite oocamnng atverwards 

‘At fire glance this paaciple appeare contradictory to the 
mele of seen and te penton it renrved tr 

ptee 18, 

‘The fourth quactitatve pease ia tho 

Law or Coxarrea Coxrnor—The astoomty of oognition 
‘can be controled by eonatoa.* 

‘Thus the aobjes'e scccem in repredocing tho coloured 
qourns undoubtedly depends on how well be “ccnoentratan" 
‘omar “attends” tothe tak. 

Fizally thaw m ths Mh quantitate priserple or the— 

Law or Prruoapiat Pormrorea—Brery manifestation of 
‘hone four pracipen is expermposed upon carasn pramonial 
‘bat vanable uuirdual potancca weok af thow of wpe, wax, 
hocodity wu heal 

‘Thus although the span of covscioumem is constant for 4 
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ven indvvial ata giv te, pot on acount af sak yro- 
{amon a growth and decay tho apan for youth of eigen i> 
ruin an Gat of wc of eight or oft vtoran of egy. 
‘Fan recarches of Taoradic w2d thove of Mins have show, 
ower, tat the detanartne doe to age w uc lo thas, 


pom 
Fe neg ringer gee ad Sie 
quant vnc mas fone ar dy of gui 
(Seen and wich prteny mint proton of aig 
feoh ar have Ben eco chapter 


Questions: 


1, By what method did you reproduce Fig 1 Ona you think 
of a mare afore method? 

2, Were you aided at all sm theae expenmenta by magus! Tf 
in what way? 

3, From your sxperance m ths axpersent frame inateoctiony 
‘etoch are Kkaly to mezease the eiewney of Sm reproducrg 
engoa xd drawings in general sod not merely thooe of & 





1p. 389). Discus tha with mfernsce to te use of blaci-and 
‘white dmmng, ulhousties add oclound pctares with 
children of vances agua. 
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Prwoerrng sad Image”, Bri Journ of Prt. vol 8, Hart 2, 
May 3816 
Tes flowing 


foun o vegas wh Pils may be oot 





CHAPTER « 
‘THE TACTUAL PERCEPTION OF FORME 


‘Maymasa1a Cornel Fors: Board * Stop watch, Large cloth oF 
canibourd tocover tbe Form: Baardand blocks Blmifed for 8 

‘Maran —The apparatus should nat be seen by 8 unt the 
‘tevtng a completed Lat 8 stand before a table of canrement 
Ibaght wit the frm-boand agearely wa rout of fu, FE wbonld 
nam by heart the echeme of ourabenng the block sud ther 
comaposding holes The nambeneg mice from 1 to 10, be- 
fanning ai the upper left-hand comer aod proceeding from lft 
to nght Babould then have the blocks arranged on the table 
to the nght of 8 af he as nght banded, 20 that they may be 
preted to 8 19 the ondee 5, & 8, 1,7 8 6,2, 4,10, When 8 
hea bees Dlundoldad oad led to Use poston in front of the 
board, instruct hm thus "On the table before you tbero 
‘boned in whoch are x mea of tex olen of dilrent uhapen, 
shal hand yoo, oar at x Sin, « sanen of Block of wood that, 
jt ft those ten holee Put wich block us plaot an quickly an 
youesn A now block wil be placed fr you Just here eadieating 
' pout ou the table put at the rght of the board) soon m8 
104 bave placed the ove belare st You mst plage each block. 
‘property balore you pk up the next ope Dp you understand? 
Randy! Got" 

‘At thus igual Estarta the watch and mori the tine taken. 
to place all the biock correctly. 8 u allowed to handle the 
‘Block and exseune the board with us Sngere sn any way that 
Ihe wabee Note the exsct method used abd record way pout 
‘of terest in 8's way of socarspashing the task 

A cuulitativa record which dhows what precsely 8 dose 
with exch block should be made m the following manner 08 8 
sttempa to place a given Hock, Breeds agsnst the number 

* goat rent 2 Ming e454 Xert Memes Ase. Cog 

SOR Eee ty wi 
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of that lock the anmbers of the holes into whch 8 tree to 
ltoo it, Ifa book ie correctly paced without say fale maven, 
‘ho number wll appeas, othermse, the senas of somber 
corded agains: given bexboc oats tho fall panes cf tals 
‘ntal th block haa been correct placed, 9 
6-3-3. 

‘Hare 8 fest teed to place block No. 5 in nl No, 9, then 12 
hole No 3, than aorrecty i hole No’ 8. When th Tas block sm 
comeetly placed, cover the boar oxrcfully wath the cloth, re- 
‘more S'p bundled and it kum txy to ehateh the postana of the 
formiand tharehapes Kastor the iznd!olé aod repent tho test 
peeounly aa before. Make a thicd aunclar trl ot soot the 
‘tart in tha manner ant 812 able cormotly to reproduce al the 
forms e ther propee poutios Note the number of tals race 
de ere of tne taka aoe to nur of al 

fn demonatrating thi 1st with the Cornell board to large 
clas,  advuanble vo choose aa 8 who dove not mand being 
the ovuse of marth, for as a ral, every member ofthe caas as 
soovinced 1 his own mind that i himeell could do better 
‘The shapes used in the Cartel board ace suzuar to those of 
the Goddard board, but os the ebapes in tho Cornell boaad ft 
unto a eones of removable blocks, their relative postin in the 
‘ray may be changed at will! 

‘Should H deove ct, « new arrangement ofthe bol inde the 
‘may may be presented 10 8 at aack attampt, bot exaslly the 
same arrangement of shapes w uted Shroughou, #0 4s to Yat 
Bre abuity to lear. It obvious that 12 the Intter case tho 
reduction 11 tame at each eecomuva attempt wil be mare 
proaouacad. 

DIBCUBSION 


(entecteee nen ar maton 
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he nate ofthe rom made by 8,1 ementua aot only 40 
ania what econ ar ade, bet alo to scare B's mtrospectot, 
g- 5 tay iy on bs mewary of where» parheular Bock a 
tmtealed bot actealy attempt fo pase wn edjoiameg pom 
‘hon as, owing to is bung badtakied hs sense of lontan 
rot tory ease! Here, a always, ao much depends on the 
mctions given If Su wanly told to plac the looks wa 
ont an quickly as posible, be may thank 1% proGtabe to 
taapt lo pat a block iz» parbealas hole ater only 4 parbal 
sxplortion. If however, kes tok that eros, v¢ attempt to 
place» block i incorrect pontion, ate counted agus iz, 
fea hn atte i appoecably altered 

‘Data soured by Whipple fom small aumbec o advanced 
cunvimnty ehudenta gore for thoes eeocomrve tran without 
tight of the bourd avomgm of 140, 190 nad 69 soconds r- 
spoctvaly, “Whe the attempt was sudo to oketch the Hoan! 
‘aber sack tral, was found that vo § conld uccompha tha 
‘hoe the Gt tia, wharaa about 2oe-bal located the blocks 
camecty wad sketched thas forme with bt tv] erry after 
‘the thie trial Dented andsrdoal differences are ducorered 
1 capacity to wleatly forms tctaay Ita pesuble for 8 to 
Jars to ple the blockn rapely by touch abd yet have ox 
(comaly areneoca eas of ther aoteal frm"? 


‘Tmo ORM-ROARD VISUAL acETBOD 

Tn the totaal method already desorbed, pereption of frm 
1m pane factor oven wath okierchléran sod aia, bot wo 
‘he cau f they ae alloned to ace the board, performace 
‘a tx a then lanl condsbo0od by spent aac on-oracn 
of morument. Bt for aay chres under tex year of eg¢ 
fod for fnbl-aundod cules the perourng ofthe fora 
‘ot Inala oven when they are zot buaifolied. For rch oat 
‘he Blocks we placed 1% standard onder athe right me of 
(he board aad » sight modsScoton of tio words of the - 
structions abeady given will sable B to employ the vasual 
smethod. Noms for children of agus fram Ave to outtaen ars 

await a» AE 
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ze given by Mae F. Gow sx Report No. 31 ofthe Tadostral 
‘Fatagos Research Board 
[INTORICAL, DEVELOPMENT OF THE FORM-BOARD 

‘At tbe Doprning of the lat sontury Ttard* employed card- 
Deard forms of vanwcas ekapes and cokars when attemplang 
to edocate the “Wid Boy of Aveyron”. Fity yoans later an- 
ther Pramch phyneian, Séquin* pabbabed an account of 
‘mthoda for traning feeble-minded chikiren which scoluded 
the syrtemaiso we of form-boards, Baty m0 the prem centary 
Montesoor, succesfully wed Siguiz's materal in teochmg 
‘oral cidrea. About tha tune ao, on-board began 10 
be wed, not axiy for teaching purpowes but alto for testing, 
‘Thos Noreworshy?n 1206, aung tbe form-bourd with « r0Up 
of mentally defective clilizen, tested thar form peroeption 
and rate of movement wud ther learaingoapectty. 


FERYORMANCE TTT 


gin at ety nay othe of so 
‘varbal type besides the form-board test have been employed 
for testing the “mtellgence”’. Gach tests are now known a 
ettain fe Sucipe oan ype 
ated worsted at onl err ee 
Ti lewis eis Ts ce Bey to 
‘single performance test would furnish an scourate measure of 
olmak 'cme ed ra penn S 
SI ut Jot ra pee te ano 
ployed in all the wollknowa males of intelligence, whether 
Hepa cd Accordingly Puntner and Patterson de- 
‘a comprohenave Performance Seale, The uses of such & 
bernie ‘be summansed as follows. 
0) "To lat foragers who aca Lite any of the language 
ia which the teat is given. Thus in America they have bean 
1 ERE et ae ta 
sR Ee Tee Se oer 
ene a 
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extenmvely used with the forsige-bors apd with ooa-Engluh- 
wpealang subjects. They are aleo of uae with Ubterate persons. 

@) To tee mies wih payeal abmorliber whieh 
Tana them in @ ingutstaty eg Om bin thn deal 
into aed Pottnoc'n Performa Seale was opcly de 
signe te test ho Gat By state te def child we found to 
be elardd i comparuoa wa the beanng child, athoagh 
otto the vane extaat en wun idiated when nga tale 
‘wan employed Drever and Colina, however, who have reoettly 
Vaated deaf and hearing obires ty mee of parformanse 
teats do ot find eguioant roacdation. But they ed, 
“Wether rtardaton wil appear ax cot szveeigation pro. 
cwvode ord our numbers seoumalate remains to be oa"? Ta 
comparag the reaults obtaned by duflerent investigators with 
Abereat groope of deal sabyecn, tw sapien to get com: 
Dprotennes dha, ecleing th medal hor, for seh ea 
Im mir rr te eer eee awl 
Tompant 

(8) To tnt vancos cles of eaecta who exhib varius 
degre of ahoormalio, or atleast onyacanen, wach ary 
‘mare comple in character than blndten or duaien, ¢ 
‘he achat who io mid to be an individual how capacity 
te am language ia mach above in ebity m other rerpects, 
Adi i wall to aerints of any wach can be fone 

Bansly withthe longue ted of whom the converse woul 
be eran Other cae ar hldrvn eeatsg opel baat 
Aleplinacy probly tty diferent fot of spn 
when aymbcbe thisang sod expenmnen 1» afl cert 
Ueteaven and eaten of bocce cient, delenit and 
Paychopat of vate, 

1) To ttt nama eatin Tha Uy may be wed to wopple- 
tan the lt of gaara tt eect the Bat Boal. 0 
‘vocational coun ofan matanallybalped sha progrecs 
by thi le, Thay ny alo bw und With young oblaree ae 
Abeta for the Bote Seis on arcount of ther greater 
Innere and indopeacence of ings reponse 

‘At the tam Stw te feliowingpetage by Si Henry Head 

15 Dora Oa, Pern F of gc, ER 
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sight nuggeet that linguntio teat are supenoe ia the fong ron 
‘to performance eae for amsaing general mental abity: "The 
[power to make uso of words was wequired at alto wage in the 
‘evohchonary hutory of maz. Balune he learat to formate hie 
‘hemes nse be as cepa of lo ange of sneste 
accumsan, which could expres tell at setion only Pro- 
gresnre dorelopaiest of the higher cerebral centres Jed 40 
{ncreaed dhecrunmative powers, and speeck coe of the highest 
xd met recently soquced functions, waa foe: the fat 00+ 
cumed wth expreearg relatons.”" But the rest resulta ob- 
tained with nos-vezbal rst, described in Chapter 8, must be 
et considered 

Cantion mart slo be exercised 10 view of the recent rants 
blamed by the Nahoral Laatste of Tadosteial Peyobology* 
srhich seam to indicata that fm the case of the older children 
srocess i & performance test ray depend largely on a specie 
‘or group factor whr’ has aot yes beco sctciently developed 
fhe case of the younger chikiren ‘Thus the former praciaae of 
taleulating a mental age baad ax performance may, 3 the co 
of oKercbildres, be opes to exisemm 


QUESTIONS 
1, Contra the aoteal method of esing Ube fomm-boand with 
‘he vanal method whex ed — 
(a) with caldran ander seven year of age; 
(8) wath ada subjeeta 
A gut, oged thee, blinolded, m gaven the books and cubot 
of Frosbel atc i old to place the eubee tothe nght nd tbe 
‘inks to the left be eaceseded a recogmanng the ob 
befor fling thes contours sconting to Montowor! (of. The 
Monitor Method, p 186). scum thi 
5, Gira an untroopective socoant of bow you yourvalt recognise 
‘the fone which are and in the form-board tet 
4, Name vanous cles of persons for whow examination Per- 
ae Tat ne ttc 
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1, What the ralation of epatal cognition tog" (Spearman's 
General Factor)? How woold you proceed to determne 
‘whether olf spatial cognition possteee 2 common group. 
faotant (C. Spearman, The Aisises of Mos, pp. 176, 277, 
228), Thus question x intended for the mare advanced 
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CHAPTER § 
MEMORY 


A. RECALL AND BECOGRITION 


Marencata —B docdes ot the land of aateral to bo used, 
‘whether mmplo nouns sock as fel, load, ete; sononnse 
platen nach ant, gop, ete: grometreal forms; tra of 
‘commen object auch oe, bore, ote; or proverbs. Proverbs 
ao more auatable for adele than for cbldren. A lst of ope 
Inaodod eustableprovarbau gives by BM. Achilles “Raper- 
imental Stadoen m Rawal ani Recogmtion”, Archer of Paychot 
No. 4, 1900 

More thao oss lasd of matezal shoul be wied. The form of 
‘he mnatructaons wil dar according an te tea 8 9 grea ofan, 
redvevdeal one. Tee folowing emazgemect = auggestad for « 
group tant wth sample noane 

‘Baboukd repare alt of Teuple nouns suchas cloud, eld, 
cto , 25 of theo ebook be pried io angle clan on Bhoet A, 
‘noiber 25m angle column oo Sheet B whe on Bbeet C ahold 
appear 1 two columns the emaming 25 mod with the 25 
‘which wpreared op Sheet B 


rats Bapervment Recall 

Inaravertowa —Each 8 8 pivot a copy of Boek A and ut 
llowed 80 soands totaly tho sbeet mit a newto mprodvemy, 
on 0 piso of paper as many words 4s poatble, At the oud of 
10 second the abaat must be placed ont of ght, and 0 mocede 
Tater, 8 writes down in any order an many of the 38 aa ho ox, 
remamber 

-Nolz—In ondet to compare Bas to theer pow of completa 
‘roca, a indrvaical tot wath tha material cou be arranged. 
Aer each prsentatas ua cbove, 8 wztes down as many 08 bs 
‘can remember ofthe 8 words Thusua repeated until 8 enooeeds 

os 
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‘two in sucomsion 12 reprodeesng all the 25. The number of 
‘Frmentations w noted. 


Bmond Beperrments Recognition 

‘Ineruvoroxs —Eack 8s given « copy of Sheet B and is 
lowed 80 seoo0de to utuay the aboot. It then placed out of 
‘ight, apd 50 soconda later, each 8 looia at Beet Cand markt 
‘mith rose all the words wich be moogiae as having ap- 
‘posted on Shoot B. The score at the nember right mun the 
‘wumber wrang 


1B, REPRODUCTION OF URIGUE EXFERTENEA AND REFEO- 
DUCTION AFTER REPETITION 


Reproduction of Unique Bopenieves. Foret zperment 

‘Warenssss —The Bory of "Tas Teo Shopborda’ ae givea in 
‘the Manual of Dareetcns forthe Ots Group Entellgence Scale, 
‘together with » copy of the Ot Group Intelligence Seale 
Advanoed Examination, Form B, pubahed by the World Book 
Company, Youieceoa-Hudsot, New Yori 

Directions —Te Biory of “The Two Shepherds” should be 
read by B to the claus according to the instructions given im the 
‘Oua Manual, Then the thirty quesuoas on the story which 
appear 19 the Advanced Examnaton, Form B, abould be 
‘anbwesed by each 8 according to the nainuctions given 


econ Experiment 

Marmite —A copy of Balard'e Sett Readiog Tot, as 
sive Bland Man Te p 1 shold veal or 
orery 8, tet scoompanying Coxzpleton Test 

‘Draxcriows —84 ae allowed the mibute to aad Ube story 
sod or informed that they wil afterwacds be tevin to mee low 
much they have remarbered. At the and of the thre maruioa 
the copies ofthe wry ae coleeed and ooptt ofthe compleson 
teat are datribuied, and 8's aitempte to anpply the miming 
‘words are mavked according tothe diectonsgrren in Ballads 
Mental Tess, p. 48. 


. vewory « 
hard Boperiment 

Marearsta —Coloared purture: “A Disputed Case” and 
“Aumrabana” Tha pretaen may be cbtasned (rom the ©. H. 
Stole, 24 Neh Eomat Avan, Chine, od hn 

ermponding Interrogator may bo found ia Whipple's 

‘Maral of Mena ond Phyl Fs, vl 3 pp 29. 

Tweraveroxs —"T am gomg to abow you « peture in onder 
(w tent your memory Afterwards I shall want yon to tall oe 
‘what you havo soe and Tabla you qousbicas about many 
Lie deta” The prcture is exposed for 20 seconds to the 
‘group but E doesnot specfy the tame of exporary. At tbe end 
‘Of the Eweaty seconds the pctare w zemnoved en the S's ars 
‘areted aa follome “Waste down everything you sam, describe 
‘to clearly that if Thad never see the acta I should know 
‘llabout what wae on it” Proceed next withthe snterrgatory. 
‘aks the questaoas = the order gran end 8 wntaa hus repliee 

‘When this test us used ax an indireal text with children, 
‘oth the aaratsee and the zepce to the mterogatary ey he 
‘avon omally by the child and recorded verbatim by 

‘The ranula obtamod wath ove picture any be onmparod with 
‘hose obtained with the oer. 


Reprtenen cor Dapomen Po Expres (Syst igh 





Marans —A copy of the Symbol Drgrt Test as gwven 
‘tho National Intoligeace evi, Seale A, Form 2, togetver wi 
ite necorpanying Manual of Durctions an mupplied by the 
‘World Book Company, Yonlzes-on-Hedsoo, Now York. 
Demucrtons—Tho it a carmed ont acoonding (0 the 
incon jen Ab the brgnning 8 have to refer to the key 
st te top, but the quelar they master the anoemary amoci 
‘lous the nooner thay wil be able to dagpanne wich the key and 
‘the soazee they are abla to fnih the taak. 
Senond Beperuen (Modsed Onde Test)* 

‘Marentaia —The words onthe thee! desorbed balow should 
be coped by each 8 according to the directene given. 

hae han odd mena Oo Tt a ut ma wot abl 
sormotan grup oat oe ae 
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‘Dimzcmons.—On ens side of a aboot of paper the following 
swords ahoold be wezitten by each 8: 


ache fle badge 
deal bade cafe 
beige ine ab, 

Qa the other ade the following words in eight rome: 


tke cage 
het bg dng 
ph fase bat dag 
fed gh ab of 
bk Get ce gad 
fed beg chal hts 
biog ak tugh fade 
fg akg 
‘Be then turn the paper over wo thet they are looking at the mde 
‘pantaining only three swe 


1 puta on the blackboard the folomng degre. 
a 











‘and explain the code, namely, that “a a» 
‘and that 8 gunied by the diagram shoul wnte “ache ie 
‘badge’ in coda under the third na The diagram on thea 
‘rubbed of and Se write “deat bdo cale” in code andarnenth 
‘tha let Ie, and nally “ge ioe dab" 20 onde 1m the name 
‘way. Be are warned not to draw the diagran Wha all have 
ished 8 ges the egrais “Ready! Go" and Se tur the sheet 
ver and write ax moch an they can of the other eight len. 
‘Thia mde ofthe sheet oly in masked ata the tie alowed 12 
‘three minetes, 


‘Tard Bapersment (Voeablary Test) 
‘Twenty canis are prepared, oo etch of which printed an. 
‘Ragin noun and fa Hindawtani equivalent, and of « one bg, 


. awoRy « 
<nongh to casare ther beng soen by tbe entire clas. They are 
‘exyennd comecutraly ut wo moms’ intervals After tho 
trhole Het has Baca expoved trace tbe Hibcustant words ax 
chown m a prearranged onler ard Be airy to wre dows 
‘thew Koglah mquvaleot, aod the attempts ary collected. 
‘Tas me patoonacs 1 peated wot ons member ol the 
(0ap haa aint secoened ia reprodcing sexployed 
the fllowang list, 


Desxer — roeat wort oem 
rows eRe parce act 
canon beat ous twa 
oat RVERA a 

‘Mote dice m the following Eaghsb-Arsbic list 
Yerre: yADDAL ‘wascrea GHAR. 
dau arnt corer uaneur 
coorray cap ‘comicTEOR FON 
eurrars uals uNDIse | RUMAT 
‘OOMrLADNT Hua muror— xeapno 
ears yaaa comgom — ousias 

DISCUBSION 


Tn 1679 Bbbinghase commencod what was probably the 
fiat expermentl rady of memory Text was who Govind the 
‘thors of completa mastery and of mrngs (cl end of this 


19. fr “An Repent everagten of Memory ot fabol Chm, 
sep ees cen Repent gy Te Ur 





4 SHEORY xD PRACTICE OF PsveHOLOGY oe. 
haptas) He also invented the sonseane eyluble techrigne 
‘which mabled him to get loarong lista which were bomoge0e- 
‘sand which avoided easciatians already formed a fa 
posh. Tho ab, iam, gi, mght be entable example 
aay hupdreds of trvetigntom ave nce followed ia Dis 
vols, probably a grater aumbee thaa ix a0y other single 
fap wth the exception ofthat of “icteligeaen” Why wuch 
Ackintyt Thurs are prolly tro reaaza. Ty the fret pace, 
amary appeared 1 have wach vital comsuaa with the con” 
{Goan of learn 
“Tn the second pce, st appeared fri cany othe Sed of 
{to exarcae that expermzantal cuttral wo Gear to the 
act of the “beam sstrement pecbologat”. What  eomet 
‘haa to expose « defouia member of sotneagn syllables fot & 
<afaite tre! Theo ae, however, a eber of peamble at 
Inli o that ngoroas control ont be exerand before valid 
coaclomont cam be drawn. Te must be caphanaed that 
(0) Dillreat snavendiale vary widely im thex methods of 
semorsng and unten it i acertasced what tae tay be, st 
set mit to drew geammal conelatons 
(@) ‘The sage of practco of the subject ust be asennad 
nd allowo for, nd it mconensal thet Se ahould fim undergo 


prelmizary practice 
(@) MeDocgal” hae pointed oxt that many nvestaators 12 
‘the feld of memory made the Se fore stsacatuane by fragt 
repatitions bat then unfortunately interpreted thar realta a4 
holding tree of memory un gexeral 

{4) her the pcslne dase of neotng the factor of 
“4g? and te curmplementary danger ot roger, 

faeley ax ope of ie fac tnt tie dre felon 
supponed now to ba dacardad. For ng story bald wwny a8 
08 of the “big four", perception, iatllct sind mnagpanton 
‘bang the other three. “Bech facut, althongh now having. 
to be doposed by un fom thew uabrokea reign in paycbology, 
evartheles till do possens axa wil rota no litte ebeldiary 
value, They provie at feart « probmmary sifting of w lege 


+ W MaDenml Dp ad ins ha 8, 





ety of fat, Ae tay fr coven efor 
umoy ref the sce Ming of We tape the 
Tike teen oplarceoy"* 

Tr ar eek liens brea edd th 
soy ts maneen theta oul toned speang ime 
ton fy tnd ae brn pnaed.Revrlan wen fn 
ine compas tase Lo pour maar, bet ate be 
tite srl perma qua La Helen outed 
tet tat "Eyryen evopiae of te belo of ha ery 
etanody of jdgneae bat hese hat Jol 
Brut'vcocpant rat sota gute Anunturi nary 
Sib rr 6tn aeadel wih tat 

Th fn uns toJob eat agit be thn oi 
definition Do you unelede ander memory “the facts of habit, 
ot yaya grow, of payeclog oem, of mati, 
‘hecedity” sooomding to the teaching of Bwald Honng, Samuel 
‘Butler soci Richard Semon? Semon seers to all sash pheno- 
mena 4 manensic, aod Bir Pocoy Nests bes developed theory 
oh ceetnedie sbeceiceel mgectenss wine may Ue oot 
iy exprase, Matar sore ae jo oan 
conscious hormo * Bat probably John Sexth would not wah 
tora th ar nepal, ad ROO onan 
{ode mmo te ware lh cheery mn poet 
Stang sang al or ney spre, 
‘Aaopog tis abe, he mead guano It 
{oor lor tbe or ois, for sama oft, or mogeeat 
Tier Late nab, for pr ocr Re 
tmevqrai Tey topo np apn b cry ooh 
GF Ee wots paeman "When rod mmory 
‘ovable en kr ony hn ban fof Ut ivarng 
Feet, the sorting tom thu cae il 
Val above sero Ta propeon a he eno twee he 
‘ia augvented by resemblance of material—tor mstance, by 
both bang sanaory, or by both being verbal~the correlstion. 
Serena ave and tre marked" Taka Bas dw per 
SP RRS ESS tn get 
16 etme fie Zag Mem a 
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form poorly wn all the sbore indsated respects, it wil besame 
‘sppartat i the sogeel that what m senousy called iota quer 
‘bon is uot las metantinty but hus “g” (of. Chaptar 8) Bach 
‘considerations masta that memory isa oampler ‘arm evea 
it a oot taken in the wide anase of Heemg, Botler or Sem. 
‘ven if 1s agreed define win the words of the dietonary 
iu complanty wll canton dilfeences of opuuon st to 119 
‘matury, both m ape of and 2 conaequenso of the mauifeld 
‘eaeareboa mado. Spearman bas pomted out that when anything. 
fn remombened i uot altogether 4 cate of bare retentity, 
for thare are two very active further operations involved: 
We form an awarzam of our own experiance an something, 
aang m tune, and we ll up the gaps whvch have been 
‘made ws this awareogm by the ravages of forgeéulnane ‘The 
fire i ooastractive, the sesoad resonatractive, but both ite 
velve relations and correlate and st bot therefore surpranng, 
‘hat mach « tet an that of “lageal memary” should corelate 
with “g. 

Ben mintiay tm wa mac eepermor hieb of 
rmumaory, yet it remains lanply eximowa and axidom appears 
1m the index of  payobologal textbook. 


LAW OF RETEYTIVITY 

Spearman's Law of Reteativty states thet “Cognitive 
venta by scouring mtablah epontions which fechiate ther 
rouerces” The Law of Amocation s regarded as x epecal 
cae, that i cognitive evens by sesompanying cash other 
‘mlabish dxponituoas to do uo hereater. 

‘Two fandamestal probkans st coce come up fot conudera- 
tins, whetber tlectimty 5 related to “” sad whether reten- 
Aimty wa mary fonction 








BRLATION RETWEEN RetkwTIviry axp “o"” 

‘Winnot her mpl thet dafasta owas been formulated 
‘abrather that #atements ar often ce which would appear 
to umume a close and dest relation berween retentnty and 
“imteligencn”, eg. to define “intaligence” un the cxpaarty 10 


. MER a 


Jars 0 to define tas tho ability to aetabligh maxtal bouds, oF 
‘yet ngaua to defina it ax ths bram’s abity to presarvstrucas or 


‘Ganoualyenoxgh, statements ae alae made which Wouldlead 
the reader to assume that retentnty and “inteligense” wre 
sotagonusus There w the cbeervation of Aristotle that "peru 
‘whe beve good meuones are apt to be slow of wit” axd thers 
Jn the wtatemomt hy Rookeloocruld weedy quoted. 

‘When the matiar was pat to an expermental tts waa ena 
thot nether vaew cxz be adopted. The experanest’s tal i, 
-nowevar,oaphcated by the fact that i general both wducton, 
‘that, "g" and rprodactin, that m, retantenty, co-operate 
‘Ho han therefor, to ck out instanten where Ube proce at 
‘work in largely eloctve and ote iamnow where angely 
Reproductive. 

MoOuax's Ixvueraaarton ~The Stanford Binet testa were 
snalyied now sovted scconlung an they seemed lo xvas more 
ssentully educbon or reprodiecton.% Motiree concluded that 
‘the orteron of the valus of wrt of general ability w how much 
they demand the eduotwoo of talstions end correlates and aot 
‘bow mood they demand of reestity Retententy so wich 
would appear to be independent of “g". 


OMS RETRNTIVITY POSMESS FUNCTIONAL UNITE! 


‘Turning now to the eecood fundamental problem, 1 can be 
staid at anon that retentrty does not poses fanctonal arty 
for m that ouse, there woul exsb a second aniveral factor 
aloagnde of “g". But suck exstence of two univerat!isctors 
‘woul be m conteadiebon with the tetrad diferecce tenon 
(o~ Chapt 2). Tt would aio contradict common obeeration. 
Bot there may be, asvertbeles, fosctional unty oF w group 
eto, covermg a part of the Geld. Ia fact, unl expenmect 
‘roves the ooutasy, there may be several suck group factors 
Te will be convecient now to coneder if thare 1 nay evsdsnce 
' mpport of oertam group factors which have been posited 


5, Minn Soe Tatar of Rava Daten od f Mey 
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BEOALL . RECOGNTITON (ef Bupt 1 and Hrgt. 2, p.45) 

Dosa the person wi recalls one mstans! well sloo recall 
nother maternal well! Dow tie peron who Tecogni ont 
‘aatenal well also tecogause ancthar maternal well? Dose the 
[Perum wh recalls one sinter? well lnc recognise that maternal 
‘wall The anower in euch cxse, soorimg to Ashlie! “Not 
aecoeuanly”. There was no enndence of a group laetor of wcll 
fr a groep factor of recoguton 

‘Ang Tanfon Lee? lacer employed « sumer tevbnique to 
Achullee, namely, to tast tbe etention of four lands of water, 
‘puhures of familar objects, ample nouns, geometric! forms 
‘and nonssaae eyables by the method of real] and algo by the 
rmothod of reoogumon ‘The somelations between the vancus 
‘eoallteta were on the whole fasrly high Alto those between 
the recogaition testa. Bat the correlations betweee rocall and 
recognition were very low, Both Achilles and Leo, bowever, 
‘oem to have neglected to text the “” of thew subjects 


MEPRODUOTTON OF WINQU HXPERIKNCES AND NEYRO- 
‘DUCTION APTER REPETITION 


Another attempted civuson of memory 28 that sponsored by 
‘Bergion. The objent 1 choonng the expecimenta which are 
described on pp. (4-41 was to give sx opporvunty to ducuas the 
‘orignal theory of Bergson who holds that there are two forms 
‘of memory “The memory of the leson, which 1 exsembered 
mn the veago of lesrat by heart, hae ai tbe marks of « habit, 
Lake » habe its acquired by the repestion ofthe same effort ” 
“The memory of each several reading on the oontracy - baw 
none of the macia of ababrt . 1 u ike sn event sn my io "* 
‘The past then survives ander wo duetines forms Sixt ia motor 
-mechantsans (habit), secondly ix sndependent recolloctions (pu 
memory). The second then, aecordimg 0 Bergson, us memory 
(Par coalleee, wiale the fit as hubst mberpreted by mamory 
rather than memory elf, 

28 Mahle op ot dri Ro 44 1808 

2 stort Ne ¢ 
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Ietangroots Paget Mos oa 3 
Ti Benpns, Matra emery, Rog aca» 


‘ weswony a 


Such a theory isnot ony to text, or Besgron’s two factors, 
‘taba and “Spare memory”, may both be wn operation m a 
vm tast But it oocared to De. May Smith and Profemor 
‘McDoogal: expencisataly to brag shout experiences whick 
sspproxuzats to one retber thas to the other and thus t put 
‘Bergoo's kypothons to a txt 

"Hf all matory a of tho habit type, then al tetta which 
anvolve to any extent rtentaon ought to socrelate wth the 
‘wiuch motor hat plays az obwooea part, ora ast they should 
correlates highly mith ach ax with others [fon dhe oter band 
rofesor Berppon's ciation i fundamental, thea we ahould 
expect the tite conseraed with tetentia to fall into two 
srouy Hho ofthe has pe sad core together ad 

svolemg pare memory ahowld norelate 

fall mermace Uc ea pues week pt one 
camry along with Wt success the onber, 7 me might nd that 
‘people mackedly got a tse ofthe oe type are weal howe 
cf the other The tata chosen were tataoded to llurate bot 
odes ofrecion, remo of gu eperonon nd 
reproduction utter epetitaon"* 

Bvalac wa added by thee bro nestor ype 
of Berg's disoton baéwee habst and memory. Two 
Gar tam, te rang ef wns open ca ng of 
the movenaate of the iypewnter contauned al the chasuetar~ 
vwica of habit formation. Two others, the Biols Test and the 
Plctare Tet apprommated to “pare memory”, bat rteboald be 
‘tad tat the Blota Text was & tort of recagastioa whale thy 
Picture Tost was « txt of recall Ths subyecta ware forty-onw 
‘women students and osok subjeet wee terted individually. 

‘When st couadered that Bergeon's theory af eubstantavd, 
‘work! have exch wtiate bearng 03 fxcstonal wetboda, 8 
sons how dearable itu to carry out further wask on the ines 
1Witlated by thees two iaveetgator. 

‘To thu ead Saz* reaaily cared out an snvestigaton wnt 
‘Standard VI. boys aad pzis x Leeds, eng four group testo 
oo ia 


‘Bou ad W.BeDewpe  = 
JE bare ot a“ 
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(4 THRORY AND PRucrice or FYcRoLoGY aw. 
yhich wars Ibulled provinooally “Pure Memoey Testa” sod 
four Lcewue “Halts Menory Torts”. The “Puro Memory 
‘Teta were: (1) Subetanc Memory for Prose Passages, txt 
bby numberof ieus reproduce! * (2) Memory for Stones, tested 
dy w qoatomare @) Mamary for Coloured Buturs (4) 
Memory for Words, ang tty mowoeyabe wana, ech no 
bningexpoaed ance for oa mend, The “Habit Memory Taste” 
sro (1) Mamary for Words at tho las txt but the dro 
trate now also tated afar fou and after seven presentations 
(2) Boghab-Bindentans Vooubolary Teak Twenty pa of 20305 
tree preeatad, ous pau ata tone, than the Handa words 
swore proected ho prenranged ctder and the children were 
{iked to roe the Rogiak equvalente and were tented ata ont, 
{out and woven presentaticas The eveenge of the rate aftr 
{our and after sven preventatons was taken an the score (8) 
SymbolDagt Subetsution Test. (4) Medifod Ondo Text In 
auditon the ohidres ‘ore toed by the Toslinson “West 
‘Rading” Tene of Mental Abibty 

Te was found that every one of the eight memory taste 
cormalatod appreciably wudh mental ably, but thore a8 20 
cerdenoe that tats taker from the ao-elled “pure momory 
poop" correlated higher wath mental ably then those talked 
{rom the po-ealled “babrt group”. Moreover, th resulta did not 
support Bergioc's view that “pure” and “habit” memomr can 
bo contrasad as snolnng ovo diferent mental promenes This 
ras evident fram th table of wter-eorelations aad also frm 
th table of petal corelions after eliminating th tator of 
manta abiity Consesectly tucbers who bese Ubu practice 
on Berguou's theory when dealag with meronsaton are 
Dauldng oo eacour fovedavoas 
agermong YOR TmTL¥G LaEAOXY 

(Q) Mxrnop ov Conus Muereay —Tus wos devsed by 
Epbinghave (cf, H bbinghaon, Memory (1866), ronssted 
bby HA. Rugor sod © H. Bosses 1913), The eon 
repeated unt 6 can repent 36 without error. The sore athe 
umber of repetitions mqazed- 

"OFM. Berga, “ral 0 oC Yaron An” 
Jars of Poca ae PAL IEE 





(@ Aare Meruop—A varying interval ie allowed to 
‘slapoe aftr the seine has been Jaa by the method of cont 
iste martery. The wumber of repettona to relaams ia ootad 
‘and compared with the orgaaal ntzber. Thie was alm devwed 
bby Ebbinghons 

(0) Mawony Sea Meron. —Thus was devin by Jaaobe 
(Alond, 1887) Tt wea fortder devoloped by Bhert aod Meumacr 
{draine J. d. geramts Pryohel. 1805). A senes of gradually 
{ranung langth i presented and the soare ss the mama} 
Teagth which can be reprodeced. 

(0) Marton of Rataureb Mawness—8o named by Kb- 
Dinghaws, the waa developed by Fobiownn It sonasta am 
Allowing 8 a gran namber of mpetshons wo thet the mee Ib 
sncomplatly lnrat, Tha scare She member of tama corzectly 
reproduced (of A. Pobimann, Kspermm, Bate cw Leire wort 
Gadackinset, 1906, luo Zatch. f Pryce 44, 1907, 184-140) 

(@) Tax Meraco or Riou Associares—A scres of pam 
1a preeentad, the frst umt of exch paur bang accented The 
‘score nthe percentage af comect responses when only the fet 
lnc of a peor a8 agasn presented, Ths tame of reponse sa some 
‘tunes also mesasred Toe method wan davined by Jort ond 
developed by Maller and Plasnker (of A Toms, Zech, f 
Poyhok. 14, 1891, 496-473, G. E. Muller and A Pilzcksr, 
Batich f Prgched Ergancungaband, 1900), 

(@) Tax Merson or Pxowrrna —Tha wae devised by 
‘Bplruan (cf Zech f Peyohal , 1504, 37). Bar aLowed a ven 
‘mummber of repetitions so that the sense i woompletaly learnt 
‘The score 8 the umber of tines B meet be procapted i order 
1a be able to reprotuce the paren, 

(7) Tam Reooneravoriox Mrraon—Atter the setiee bas 
‘boon prevented wn a dedasteceder, 8 vows the nares again in & 
‘hance ender and attempla to axrange them in the ongizal 
onder, The score ie the namber and wun of tho rnstalca (of. 
M, Manetarbney and J. Bighosa, Pryebel. Bas. vol. 1, 1 
Gamble, Prysol. fom. No. 48, 1908). 

(@) Tax Merson oP Recoosror —A Eiited number of 
Sven n prosented. They ace then provnted agic: in cotjamo 
ton with other itema ‘The soore w the percentage of cameo! 








hae 
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evogmitions, The mcthod was ed by J. $M. Baldwin and W.J, 
huw vt Toronta wm 1296 (ct J. M. Baldwin, The Mind, 
100}, by W. G. Smt (Bet Journ of Prycol vol, 1, 1908) 
nd by V. Hann (£' Ande prgchl. 8, 1901) 

(0) Menno or Rxzoas {Aumoge)—The matenal w uivally 
1 picture whi at prusnted far a dafimte tame and 8 gives 
‘ether (2) frve wocoant of naratre or (2) replies to » pense 
‘of queshone, or may give (1) followed by 2) Ho may alo be 
skod to wadedtne thom portoas for whowe eorestaess bo 
‘would be wiling to sttor If Pathe poauble number of tere 
to be reported and of) the mamber of ites nghtly reported. 
sad underlined, then, i ef) =P, he would be an adea) witness. 
A full aoount of the method as green m @. M. Whipple's 
‘Monuol of Hfetal ond Phyroak Teas, vol 2, pp 17-43 


QUESTIONS. 


1 "Ateouss sem pose nto; ebiunses nom poaruos quae oul” 
—I remamberthe very ths dozct wah to, Jeaznot forget 
‘he thmgs T wah to forgst—{Coomeo, De Fieabus) “The 
forgetung of unpreauoas and expenencesahews the working 
of the tendency to ward off from memory chat which 
sm umplossant™ (Prev, Ieroducory Lewwres on Prycho- 
Analy) Does your expencnce agree with Choro’ or wth 
Freud's or with nether! (cl a paper by C. For, and an- 
other by A. Woblgumuth ix Br. Joure of Prycted vol 13, 
‘Fare 4, Apnl 1923 and one by H. Casas, Arch of Payohal 
No, 18, 1899). 

2, The name of « perton, whose appearance can be recalled, 
Itos bees forgotten Sometumen 34 can bo remerbered by 
ceanply going throagh tbe ebpbabet, Why that 

8 Pomt oat the advantage and duudvantages of ung 
‘nonsense sylables xx experiments os memncry. 

4. Tastthe sity of mport of «group of rabycta nod analy 
‘qualitatively the exom which they male. 

1 Compare a sabject's fidelty of report when determaned 
{0 by hm carte method, ed (8) by the qunomars 





. amxony s 
Rerearsces 


1 HL Ribonghang, Memory. d Contain  Brpermniat Papoiny 
(uy tana: by HLA Beager and © 3 Duasaves (1010) Teuchan? 
‘Coton Ours ew York 
yen, Teton of parental Pgchopy, Past, obape 33 
sod 33,192 
i Wr Awa Me on Pyrat To Par, hay 


2 
1 
4 © Bpmman, Ths Narr of“Idaiynct andthe Prnepaof Coy 
6 
6 
os 





tho chap 18,188. 
2B aga, Phorwe of Memory. 1204 

© Speactan, The Aisin of Mom, cing 16, 1987 

W 8 Huatar obp [St The Poundabouef Bepermentl Pphoory, 
I 

F 





9, of by © Mecha 
C. Bartell, Remumiery # Shey om Kepereneit end Sort 
Prelaagy. 962 
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sxomow 1: SENGORY arrER-nuscEs 

‘Arranaroa.—Red, Blas aad black papers ons inch aquare, 
preferably of standard Henag celours, with « white thread 
[Fimmed fo each urdeath « corner A lange sheet of tandard 
‘whate paper. 

‘Wor ordinary sls work the testa may be taken n broed day: 
light wo Tong as the papers and eyoe are eluelded from direat 
sunlight, Por more szsct work the txt shoal be tak in the 
a oom, amg & standard lamp, sovanble te 8, which ht- 
manetes the colours trom a fred dimance 
‘Doascrions —8 fzaian for 1b ancona the centre ofthe small 
square whch s place atthe centre of the large shoet H thet, 
jetta the email aquare away by means of rho artacbed vinng, 
‘but oootinson to fate the place whare the eal! square wan 
Told. 8 mye “Core” when the ft wfersaaage appeary, tad 
“Gone” whea it dawopoara 6 sayn “Conse” whec the tvcend 
sfveramage eppeace aad "Gooe” whos gous, and 40 on unt 
‘uo ferther cbanges ocear. B, uang the weop-watch, noon thy 
‘tame of thaaa reepousee 8 algo devcribes the appeamoe of 
‘the images aod ube changes which coeur. 

Tew recommended that thove teste be taken wth obkiren, 
‘Note partcalsly those chidreo wha have aftersmagas of 
Jong duration and wiuch tad to be contssous rather thas t0 
‘yaouth penodicaly and meppear Note ebo if any have after- 
amogar m the ongzal coloer wad not 12 the complementary 
soloar. Bots wesordig to E.R. Jannack are aymptoca of un 
lets fealty 
AROTION 3 (a): SrORTANEOUS MEMORY MAGE 

Drancrsots Back 8 in grvon 6 ard and st signal torant 

9B B Joeah Sone Fmapo, 8 ym 2. 
. 






lover and reads the question aod elves it "meatally” withont 
‘wns or tracing or nang the card or any other abjec: ee 40 
‘ud. 8 theo gives sz sot scooant of the method employed 
to arnvo at the answer. The folowing questions are com 
ended, each appecrmg on « spare cand: 

1) My house foes the atrest. fa boy pames my house in 
‘the mormg, walkmg bowari the meng eur, with my boat ot 
Ika nght, which dirsotion doce my house facet 

(@) Thnk of » tnangh. Pros the oxxtre draw a he ta any 
cof te comer Also dzaw line irom te cent fo the middl of 
‘ach of the three ade, Into how many perte 1s the trae 
now dindedt How many of the paris are tnanglest 

(@) Think of a square standing vertically. Draw 4 bor#ontal 
lune nght scros r¢drvning it into two equal parta From tbo 
‘middle ofthe top ude of the ayuare deuw Tes 20 the bottom, 
corners ofthe quae, Into how maay figures ws the wquaro now 
ovdedt What w the ahaps ofthe Spares? 

(4) Think of a oguare From the zidde ofthe top ne drew 
lunes to ths lower comers Froe: the made ofthe bottors hae 
draw Imes to the upper corsere Into bow muoy peste w the 
quate now divided? 





SECTION 2 (B): VOLUNTARY MEMORY DAAGKS: 


‘Read throogh the following list eod select five which you 
think you can image a» cane as aoy un the hut. Give them 
‘alue of 6 oud record the opponte Dhar respective oumbery 
‘Then read the hat again and score the learns of the volun- 
tanly aroused roage x eack cose Tis the value would moan, 
thot the image was a8 clear a6 the standard. Than the values 
5, 4, 3, 2, 1 would somewhat comespond to the “very good”, 
ng, while the valoo 0 shonld be recorded when you fll to get 
an image! 

1 mesma nodtinscn of Oiasrmehad CEC H Gefen, “Tadd 
itwenet a Seagey’sPoedet Mow vol 37,2087, 28 
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pie cde tapamt 

areas dine, SUE o tan 
. (1) w crying child 

a 





woth besa (9) «tin 


(0) the tak ofa dog 

Oyfacdory Image of — Grsatory Image of— 

(0) codes (16) chocolates | 

{0 tobe 07} sromage 

{3 fab past 18) veg 

(14) cbeems (29) malt 

{08 aly cat rae 0) wep 

‘ect Image of — ean Boge f— 

(21) ewooth ga {25 cig ine 

(28) mad paper (21) rowng 

(28) vine (99) sbakrg bee 

oH) oom (29) ommamap mont 

) weal £30) thomegee ball 

Pharmal cold} Emage of Thermak (et) Image of — 

{$1} vain the hand (05) abet bth 

{30 cod mud {2 bet potato wm mouth 

(88) cold shower bat (38) bees toma a se 

(84) stepping barefooted on {99} beat trom a dish held in 
old ince he han 

(98) ico cram m the mouth (40) beat from the sun's cayv 

Apa image f— Couple Image 

(Ho peckotapa (46) thot 

(4) ahora {e) pe 

eseeuss ema under wale 

samctoe afer © 
(4) ore throat are Te 


(40) headache 80) wall being (above pas} 


« nugEy a 


‘The old method of momng was to vocspare the cearnnss of ouch 
image wnt the clearnees of pereeption. Here the method of 
(Gnfitta bas been adapted for two reasons, Studenta frequently 
find i¢ dificult to compare an umage wath » percept when the 
‘objet us not there to be pecorived, and mote wiadants overrate 
‘the claarsaus ofall their ages * 

"Winch land of voluntary amagery nazis highest in earnemt 

Conapare the voluntary anagery of en abd women 

Calonlate the correlatina between the clenrmow of vunal and 





BectIow 3; XIDETIC IMAGERY 


Arrwuria—The Mancheaer Bilderbog “Was alle axt 
‘Morgen peocueht”, publatbed by Braaa nod Schoeador, Muni 
Oneot these picture, aboat thomas ofa peetcard, tobe presented: 
statome 

Baveral other typer of pictures aboot the suze nse win 
‘would appeal 0 obadren and whack mmust Bave meaning #8 
‘whole ould be avalable 

‘A homoqeoeaun dark grxy background curmmpowding 10 80° 
‘white wad SIO" clth-black oo the Solon die * 

Diazctiows —Tha tsi shoul be takes wit chikiter, One of 
‘the potures ws placed on the backgroxnd at somal reding 
Gistanon Without fasting « partcelar spot, 8 lols at the 
[ictar as whole for 1B seccade 40 ne to get the goneral 
meaning Ho the report what be nes ot the backgrownd afer 
the pucture has been removed 

‘Before undertaking thus text st edvaebie fr the child to 
take ono of the teats of Socton I 1a order tbat he may reahae 
‘hat something u apn onthe wiste background after he muses 
Ihas been removed although ther ia no object actually present. 
‘He wil then bo better abe to anewer wheter he see waything 
{nthe present tes fr the puctare hss been ramovod. E ahonkd 
cadaavour ta get the clld to give an exact aoconnt af what be 


1G mGrsiog beet, 
‘EERE 
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ves, by sciable questions o1 in the aa, colour, clearness, 
Jeealuatin, mavemext aad darston ofthe unagee. 

TE donde how many chldren shoold be tered, «9 be may 
stinmpt to woot wx chikiren poneeanng tetazand character- 
inti and aiz pomesang basedowos! charactersuon (cf. the 
pouuton on dns chapter) 

DISCUSSION 

‘The sdy af agery would appear to be the most bathing 
in the whole maka of paychology. The behavioural ssualy 
_gnoren the toue since e regards it aa unworthy of discusnoe. 
‘owmmg to Worpecalatre aad sarebable nature Such aa srntde 
‘in not aurprinag, for ax Kohler poste out, “One peychologat 
azn to have thera (ansges) in amber, raany of them elmoet 
fs lively and concrete as pereeptiona Others tellus thet there 
10 a0 eal umages at all in dinect experence 

This not dificult toxceountfor the lack of unanimity. Idd 
abner och wh ecto he ede of thar 
‘whether spontaneous or volastary, that the drawing of gore 
conolumoad i « very hasardous ubdertalang, Noreover, there 
sre pocobarty eavious pcfalls = expenteaiaton oo imagery. 

(2) There tho neveanty to dflerentnte between voluntary 
‘td spontaneous imagery. 2: does not us the let follow that 
the indwidual who gets vind voluntary mages would expon- 
‘ence nuch spootanscusly in ia anbellactanl ectnty ® 

(@) Lt matcnal u preeoted through » partaoulat tease with » 
‘view to the sobeequans tating of imagery, wt does not follow 
thet thote who exotl mn aceh teat pees vive igri that 
enw, thus af maienal s preseated vrcally, a weak viacaler 
ght have very vind auditory umages wiscd ght concenrably 
nable hum to do ap wel m ths tet os a etroog Tisualiner ‘Thu 
Dumsts, whove ebiiy for retaining numbers was phenomenal, 
‘ned vaso unagery, whist Inaodsperfored simula feata ith 
‘the ai of avdtory imagen, 

(@) There has ben s tendency to foros inrnduals nto types 

298 Roki, Goma Poche, Ae ng 

1 Eatin, Seah Paty, Ame 8p (ego 
2 ay aoe eee hig mong ee op CO, 
Sour Pye WY ae y 2a 








. maceny a 
vcording to the nada of images whuch domunaie ther thinking, 
‘tnd abo to amram further thatthe andividual with indutinst 
‘roual uaagery must, of eoetsty, bave dear and dutinet 
amagery of some otber hand. Withoxt denying that thero are 
ome indtvx uals who may be tarmed vail, wudle, motalee oF 

et not, there Us yet auch forve in the words of Themadske: 
“"Tatead of afew ‘pars’ typee or many ‘mized’ type, there it 
8 typo-—madboanty".* 

4) Poyohologare have now to re-examine imagery 01 new 
of the theonee and consiescone of the Marbarg school roe 
radetio imagery Toe bes introdactaa to the subject wf 
in book entitled Bedaie Imagery by Professor B. R. Jeezanh, 
tho leeder of the Marburg sobool It bas been demonstrated 
‘thot many chidres and even some adult, after lolang at = 
fatable petare im accordance with the directions ve in 
Sockion 3.f the chapter, are bio to sx an unage ofthe picture 
cn the projection saat altar the acture laa Boea romeved The 
amuge toy come up ummedate!y or after a2 intermal Some- 
‘ames st a2 m the orgmaal calours, sometimes mm the carla 
mentary coloum, and sometimer in ey. Jeenach regards 
codekc imagee se phmomeza thet take ep ax soteredute 
oust between eaaations and images When iaganatin has 
Lite play they apprommte to secsory aftersmage, Whan 
‘mageation w ot a maxazrum they exo be regard a memory 
images which are terally vanble. Tee percentage of caldren 
who oat we theta images a ond to vary woth ng, race, lonaity 
sed methods of sxtrection* But the unvestgtion of Teele 
han abown that the ducrepaccion between the renin of the 
‘vanoes mvesigators is partly doe to their oping diftrvat 
‘afar as o what consuinies oo dete unsge Roser found 
the edete duponton ati mamma amongst chika of x 
yoers, ond thee were the youngeet clldren tented. Jaooach 
‘pros this view his support Others place the mama ot 
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‘aziou points batwoos twelve and Steen year. Now Teaudal's 
renin indicated defiute coneinton bebmoco the duration of 
‘he eee image ux the nckoem of te tas. In the system 
of maaciang Sally sclopted it was pomible to gan addtional 
‘reit nooording tothe daration. Teunlale! found that f only 
tubjoote wud exceptionally good eidcto mages are conndered, 
‘en the absty docreasee woth age. If those with good of 
moderate usages are aaa inelnded, then the abibty raza to & 
‘marian at eleven to twelve year, If all who get uonges are 
racluded then the abst mreases with age. 

‘The stady of eniotes by the Marberg peyskslopia w not 
Iumited to mere magery and thoonas of peceepiual develop- 
sent, but 18 also made the bas for « typological siudy of 
‘human pesoaslty. Pronounced sues of exdebe duposies ae 
tilts ro nent ecg rm, a he 

images ppprommste to the mmamary alteramages, “ihe oyee 
omg small, deep-set, comparatively ifelee, withoat lure, 
‘with no ‘coufal” expression”. Patbologal ceses worn aud to 
‘bene fra Jordmg with calc. On the other haod w the B, 
cr baer form, whore tbe mages approrsae to memory 
ages, the eyes being lage wad “woulal”, the body grocetally 
tilt, the lan sft end aly with « low reustance to electric 
curmata, Ib was farther bed that x the muonty of youtal 
setio rabjecta both components are present, the pure B type 
‘bung relatively Sroquect, the pare T type rar. 

‘Farreachmg clans aso the vaportace and werudosnc of 
the typologeal method m education, 1x mediene, and im 
‘alogy have boea made by Jaenech “Out proseduzeim edetcn, 
in the payshology of obkibood and m wide Bele of general 
oychology, eooswta in atterpting to cle xp to broad mas 
of wef caes by wartng with s fow apecal cane 10 gunde on 
‘Thene epeio! cores have certan charactcnaton mn a0 exagger- 
ated form, which atisk out above the ram, ani were, axl are 
‘andy discribe. In that way the apparvotly chaotic and dius 
oture pewsented by the mass can be rade clear’ 








23 Sa “as ras of Ee ay ames 
or LG Teen Ba of Leda te 
SPE huh tae 


(8) In all experumects on mmagery, whether sexsory alter 
image, evloue images, oF memory image it 9 oewotul to 
repeat te tonsa silent numberof tues. Thos the prneat 
‘writer foma that the torts co aftar-mage denmnbed mBectoa 1 
tnave nat mach vabsty unless repented cn sovern| days. But st 
‘eas found thatthe fiae-mmage of carta children tnoded to bo 
‘anfanons for a fuiy Tong ete in cameparaon with thee of 
certain otha which Yeacad to core and go pecodically. 18 
‘il be sean that Jaenach ateachen mportance 2 ths difereace 
tm angling out some of his edeto cases Tk « qumtoa which 
tear to deserve further study ‘The proenh writer, a8 a rult 
of prekmmary expermenta, muspected « relation between 
enaveration and the daranon of the after 

“This ia not the place to discus debatable points but rather to 
lndioete theve on which the majonty of payehelogate would 
‘agree. Most would aasers that ebe grest raajorty of indica 
have imagecy of vanous lands of meta, sown, movements 
0d the Like and would finds eagy to dance between 60 
mag and « peroepe It therefore rather extzgonunary that 
dbiffcalty i expeneaced ia tating what exactly constitute the 
dbference between w peroept ard an image Ttas true that an, 
amusgo 0 utusly les clear, that the percept depaad on out 
_movenseate while the szage dapende oo a8: wil, and wnusly 
the percapt haa a realty which at nay rate not powmesed by 
tho memory image Bat that i not tho wbola sory avd moet 
‘would probably agree with the weighty teatzmony of Wohl- 
‘gameth: “That these oamory-umages ae fast eoproductoas of 
tho sonsatons, ie. weak sezaatioag, sensations of low intent 
1 deeidedly not true m my casa, they Are an expeenea at 
seer 

Tn agreement a lad would be the experumoe of tha prosent 
water 

‘Ho yomeusn vaaal images of Profewcr and Un C. hus com- 
pastors at lake Meadota fs asdutory unages of thas voces, 
2 val amuge of tho lake, a thermal cage of ste eater whack 
foams x Sled of arvgoraing conisea ex! pleaant warath, 
‘saa uaage ofthe vegeetson of ta bed se wca tn the por gh 

1A Weligeas Grea Esomnenon of Pophodaaia 198,» 38 
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ol rabaquecua imze, Zack of thew eeproductive or memocy images 
(fer fom & weak eoumtuce, bat even ore oo dow the ubWing 
‘image whuch womahsoos arson ran unage of the serro™ neo 
of land with Indus teacaportng thar canoes over stu andee to 
‘haran thas voyage Such an mange of coustracuve 

le abviounly sot a vopy of « senastoa, an Indias have probably 
‘tot cane mache of tha beck for eevera! geners 


IMAGERY AND LIFERARY APPRECIATION 


‘There are at least thoes stron bearag directly on the 
function of usages verry appresation,thove of Wheeler! 
‘Valentioo® and Mason® Back advoostes the culation of 
tho sagery of chives Wheeler wed her “image-forzabon 
aathod, but by this not upd thet cbuldren aboald ele 
fn eflort to obtain relevant soages i order to approctc & 
poem, bat that « highly truned teacher should read a new 
Poem ith expremou nad without darhg it hyn ‘The 
hid thea forms the relevant agen and soreness approma~ 
fuon Wheeler entiosea metheds which sre 20 prevalent the 
aathed of expontion, the method of alent reading and the 
reading alosd by the pup, end the method of mepettom 

Valentnw’s study emphases the caation which must be 
cexereind befors drawing conslusana owing to the decided 
‘avadualdflereces exibited 

‘Mason alae sdvocats the ure of Ube mage formation method 
0 the mont auoctntsl meena of attaucg bterary apprecston, 
Dt finda that there sa w monty, ciely weak image, for 
‘which the muthod w defautely wot the bnet Hl pleads forthe 
lengthening of Ube period 1s hfs duran. wiuck the formation of 
mugen 1 poanbia, by & more dalbarte scknowkdpzent of 
the inportance of unageey 2: schoo, Tha view may be so 
pared mith Jecaach's cla that kas exrvey» have shown th 
(Ou exdetic phase is proverved longer then watal as ehldron 
who wre educated by methods adapted to the meatalty 
1 0A Wn “he naa Cnr Agen, Bt Joo 
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. macERy a 
of youth, ag. the methods of the modern Arbeitmcll in 
Germany. 





QUESTIONS 

‘Do you get many images in reading Schon or poetry! Do 

ou fd » tendancy for « perticlar kad of magery to bo 

‘more wre than the rext? 

2 Te vuoal magus are more vex and memerons than other 
Jade of magery wim you read postry, does follow that 
you belo tow ral type! It aot, why not? 

Do you use nage to s lage extent an salrng guometzcal 
Fie shar is pupa i 

4 Discus study of imagery 
on proctvcal teaching in tbe skmeatary school 


Rarmncons 


Bpearmat, 7h Naar of fntligence cap 12 
Pres, "Akersags, Popad an vol 8 1800, 





a, No 20 

4 CH Grits, “tndeeoat Direc se Haagery", Prphal on 
sot 37, 10. 

4 R datensh, Katee Jager, 1630 

{F Gltons Fugues ties oman Paces, 19689, 

TW Carey, “Festam in the Mectal Proosme of Bchoo! Chktrea 
1 vanced toler lenges". Sok Jou of Peel vl, 

1G) Dew Maik, “Oe the Natare of nage”, Sd. vo. 18, Past 2 
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Marmuais.—Metronome beating sovds Six copies of Fig 12 
to be prepared by each 8 Penoi. Drawing-pins, Miron, 
(urdboard covers with autable supports, 
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Trermvorions —Stadents should work an pasm, each being 
7B and 8 altorastaly uni ech bas completed at laos mx 
Attampts Fy. Ht Band with drsnng pas egoaraly tarot of 
8 by Ewha should ana arrange tho cardbosrd cover w that ib 
‘il oat of 8x view of the diogram bat wil slow kim to m1 
sm the curror and will not interioe woth hus hand sn dra 
ing. Tha whole cae should than be gan the fcllowmg wn- 
struct? 

“When B bus placed ths pout of 8's poual ot axle No.1, 
seb Spar, Ielhr  eaarg' 
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8 should try to trace the patiero bat be very caretl to do to 
‘aecordang to the lolowing inttractons 

(1) Only atraght hes to be drava. 

(2) Make « ie aad oaly ace Ene for every stzoke of the 
smetzoname winch bests seconds Move a jerks, sopping altar 
ceveey thie 

{) If yor go the wrong way, correct from were you are 
‘Do not go beck to the staring pant Alko do not correct at 
‘2008, but wait forthe next etek of tbe metroocee, aad then 
‘make the correcting movemen 

(4) You must atzee unde 8 rmg 41 the and of your stcoke 
before proceeding to the next ‘Thus if you fal to atop nate & 
‘ing, You mast como back 10 it 

(6) Always bold the pene ia « vertu ponton and exnploy 
‘ann movements, thes avorking movemecta of the fingers oF 
‘wnat only” 

Tunportant toyeaut on the observance of the xartrnctons, 
‘as unformaty of method ws exmatesl to got axgnficant reece 
By the above procedare fume and eror measurements are 
‘duced to one catagory, namely, that of the number of move- 











‘The wd for foeusang stanton on the analy of the ao- 
called “tral ad eeror lazing” a largely da to Thorndiee. 16 
‘s amportaz to realise that bos clano audios in axicnel peyeb- 
logy were completed before he embaciad on hun spoch-malang. 
rameter educatonal peychology. Thorndike’s pioneer 
expermasote undozbtedly developed comparative percbology, 
1 ecenoe whch now attracts oo many worker, opeoully 
ta Amanca, Moreover, thar iafivence @ mandert 15 moat 
educations) textbooks which attempt 10 deel with the laws of 


Toarmang. 

‘Thorndike found thet « bmgry eat placed sx & box wall sas- 
ceed in gradually decessmng the time necded to undo the 
{asteninge and reach the food placed ontaide, af grven 2epeated 
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‘isle Teun ten that the improverent is not wary aguas, but 
the end the tans beccante fasty constant, and the aimal 
‘hus “Tearaed” the operation of eecgping fscin the bor and 
reaohing the food. Noone bas queetioned the facts, but what of 
‘thar interpretation! How dad the aammal “learn” Obvioaly » 
<udloalt querton, and st in ot sazpruang that several theori 
Thor been propounded. I order to get corresponding data 
‘from buman sabjecta the oxture of tho task would have to be 
more dificult, ag muror wnting or the solnng of somaplveated 
mg pusnls. Ta general such heeromg curves cbtumed with 
Ihaman sabyeots ary euler to Ghove obtamed by Thoredile 
sath eats, expt perbape that with baospe sudden drops are 
‘occuncpally found corresponding to those pots ot whuck 
seme underlying pncaple has beeame maniieet Koffka, how- 
corer, punta oat that thee sudden drops are also exhibited 
oma of Thorndiie’s carves nad argues thet Thoroche hea not 
saficiently credited the axumal for ia maght while unduly 
streamag 1s sinpedity 

‘Space doce not adm x cosvamon of all the laws of learung, 
‘which Thornike formulated on the baa of hus eatly exper 
smenta, but the Law of Eifoct apd the Law af Use have figured 
a promumentiy m the theory and practce of teaching that it" 
important ta became aoquainted with Thomdike'a sore recent 
savertgabons with regard to thes, 


(TER LAW OF KEYECT (OR LAW OF SATISFACTION 4xD 
ANBOvANCe) 

Thorndake's ongusal and 100 simple formulation aay be 
woaareed thus the response which leads 10 satalachon 
eoomes feciidated and that whic loads to annoyance bin- 
dered, Probably this w the ureal meaning given to tho law by 
vobool teachers But Thorndike no longer bebeves that the 
strengthening infiveace of & counedtion by sotiying conse: 
quences ts paralleled by the weaieaing influence of annoying 
consequences. He now holds that the former tro mor uni 
‘vemal, ertabl, and duct, the later more epecthand, oot 
‘lngeat upos what the ancoper an qzeston make the exbyeot 

15 Kein, Tha Gr fhe Md, 1936, 2164 
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do, and unduect? In eptte of vanous enthoums Thornley 
smote canvinsed than over that hs Law of Rifot the fanda- 
ruental law of arming. 


‘THE LAW OF UaR (OR LAW OF BxERCIBE) 
‘The onginal formation mest, in braf, that the reponse 
‘wluch feqomtly follows » grea etarton becomes fsclirated, 
‘But Thomadike sow munumiow the umpartanco of mae fe 
‘quanoy and hokis that “If certum etate of wf acts 2pon 
‘ao 6 Uroumnd fumes « wotk for & year, ho wil, fa ua the 
are repetton of that etata of asim conoeened, probably 
respond no better the lat weck than the fret” 

‘Thorndike sll needs the Law of Use, for be beeree in the 
potenoy of repetition wien “belengsagzets” sx present, but 
tot when sw advent? Thus 10 the words “ndiyot 
antted orthwaade for two winter. He thes left the 
ere 1% much belonguagness attached 10 “Friel” and 
inven” but very Lite to “waster” and "He. 

‘One of ‘Thormdike's cecest expensoaate# which, be thicks, 
supports the Law of Eifest wee 20 present on » fixed back 
around iz « random onder ffty stnpe of paper, two of every. 
Teagth between three aad tweatyaeven centimetres Bach 
subject had before him a atep ten centumetres long and known 
‘to be tea, and eetumated the length of eech stop in integral 
ambers Two groupe of sumlar general intoligenoe tnd 
anata abvbty were rected aod the metbed of procedre for 
ane group was to ploe a etnp belore the wabjet As 000 mo bo 
‘aonzunoed his ealimate, the sinp wan withdrawn from View 
fd the eapermentar sad “nt” or “wroo!” scoording a8 
‘the etamate was right f wrong, Ko statement was made ofthe 
samount or diretion of the eor After a number of auch pre 
seatations ofthe Ay ste (srully sevea, t¥0 or three = day 
{for thre or four €374) the tenes wan presented with 20 003. 
The efecto caling “ght” and “wrong” wan to produos © 

2 RE Dorie, Fle Pendome of Learns, 53,9 16 
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considereble redaction of exe, wherea the other group after 
qual practice but without geting the nanouncementa of 
‘right? and “wrong” did not smprove in thes extzmaten af 
the eth. 
Temight be worth wisi to repeat the mxpesimant n onda to 
ee if the calactn in errr dee to the announoeeasnta Or 
‘lated with ntelligose 

‘The madaquaoy of the Law of Use an the soase that mero 
fnqumey would prodoce learsog a sbows m a0 ingenious 
expinment by Peterson Ha aabjecte learned to tree 00 
smaagmary mazo although the condinens presanbed eased 
‘hat repetton of rapoaae would beve andere? learaung Many 
‘wma on the peychology of laraing show a tendency, wie 
[prloon arpa am cg, orale ¢ Fue 

prion 1 tmnt fr te fo Tn the eure of 

‘aioe thus bypothean sitet garded ws » fact. Thus arming 
‘was nad to be due to the repeated passage of » eure! unpolee 
through » sypapee thereby roduning tho syoApto recetance 
‘But Laahlay? state that “no duvet evsdenoe for changes in 
‘yoapti reautance bas ever beea obtained The hypothens w 
not based upon neurcloscal data but 8 merely restatement 
of the observed fact thet wercased efficiency fellows repeated 
performance ” Tn tus experntanta with ruts Lashley proved 
het synapses which wero fancuoaing for the Get time 12 & 
‘even atuation did so peclectiy 

‘The uoportance ofthe muro drawing experiment u but 
furmubee w moana of tudying what s commonly called Joarnng 
‘by “teal and error” Whaa § bas attempted the tan mx ten, 
Jet him try to analyse all the errors which bo has made. This 
‘oalyus wll prove romewbat dificult to the begmaner but bas 
tak may be oonndarably exmplifed sf Spearman's pnaplen 
Aro applied. For detained wocount of he application of thea 
‘paoosples to murtor denwing the reader i refer’ to Profemar 
‘Gopalsewenu's amportant paper. a the shown bow the 
13. atom, “The Deckert Rhmmaton of Reems 2 Maal Messe 
Fae there Acorky eer rt 

Ee Laie, rg eke ‘Pascues ws Lermng Paps Bt, 
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‘mitalee radon the foregreag experiment may be axanged 1a 
‘two lavas, mgher and lower eapestirly. 


I, Lower Laval Higher Leet — 
1) habet (©) cocrelate-Sndsng, based om mis- 
@) whe” ‘applying the relation of wveqnon 
Q)robiron (O)corelateinding, based oa ms- 
(4) withdrawal ‘spplyog the angular correction, 


‘Than a ebet aror would be to move frm I to X mated of 
trom I 0 TI and m tharloee an tntance of the procet of 
reprodvchem, namely, thes the proeetng of any 

ace wiotse mn aktdeame pee 0. 
‘onualy aasonunted mith st * 

A “wild” erroe—very snfrequent—eeemad to? 
oce Ceus Garman of Semper, to eres ir 

By msirtog ameast the fulureto move stall yyy jf 


reaction afters wrong onn Tt can be explained by wxppomg 
‘hat the pronoun wrong movement wan perceived to be sich 
(Spearman's Beoond Pracple) and that then the rlaton of 
seithdavel reproduced becouse 2 tw babi to withdraw an 
sch oronzstances (Prooew of Rependtuction}. Maly, ths 
relation together mth the peroved preseut powtnor at 
pointy evoke the aoteal movewent of witbdewen (paarmas’ 
‘hurd Penal). 
‘The movermext depsoted in the next Gre m expasned an 0 
‘aus of muapplymg the relation of mvermon. A 
OO Senay w pret ef the abst erm abeedy com 
7 mitted, which had boos percnved. (peazman's 
Soomnd Paocple) to consist in the desired move- 
sient being. somethueg. few than. a night angie 
snticlockwme ofthe sovesant actuliy executed. 
‘The anticlockwise relat together with the 
prwsnt pernived portion of the penal evoke enzjently, a3 
‘the corolate, och az mpulas as would normaly produce the 
pi Ph Raed ait Fm Cn, 








Pale 
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appropmste aotxclockwise correction (Spearman's ‘hn 
Prouple) Bat omng to the muror the change of movement 
sctually flected, namely trom [10 Y, asthe reve eet of 
‘dit clockwise, 

ally, « movement mck as that fom I to Zan the figere, 
in s case of munapplying the angular corechon. The aahyect 

2) yo 1008 ecomat aware thet the minor a 

geedarse verscal nvereon (Spearman's Bocend 
‘Panerple), sssondsaly, ance be meee that hit 
x penal shock! move eating upwerda in the 

‘Pe 18 surorepace, ho males sotually tbe movement 
that woukt in ordinary apice take at alanting downward 
Tha consitutes an instance of applying Spoarman's Thun 
‘Prmcipl. But 12m exeoeted maccamtely, the allowance for 
slant bung innuficeat 

‘Ik ag homerec, asoewary to rerenaber that alibough the 
capaity and ease wth wich the taku wocomphed may be 
(alee na wo index of loaning capacity, yotstpoaublo that the 
factor of peneverobn (of Chapter 18) may baniicap some 
smdivdals an oo fara tbe sow cotnections to be ettablhied 
fre, m thar suse, more powsrally soterferd with by firmly 
tabbahed abvis ‘The tak tron difer ove wxportant re- 
spect from typewnitog, mame-ugoaling or ay tak where it 
sw not neoamary to bib hxbal ractoca to wach w lage 
extant 

Bowkly caxcled that rote period inthe aly stages af 
learung takes posnble the atiazument of wocaragy, and 
ropetaionn without roam in the Inter stages of the laraing 
rake potable the atiasamoct of eped. By 6 “ect pened” 
cect the panod of tse whisk tbe experimenter mberpolates 
between auconouve effort of tho lnaraer, cack efart bang 
salled unt of practi. 

‘There seven Jet but hile evidence as to the length of the 
‘optunal resem penode 2 varoas scholasse acco, sd an 
‘tho most ecozomical dinbetions of repestaons. 

Book. us» rvalt of fis xvectgxiion of tzpewnting, son- 
cluded that prctisos without zecess lad fo rata end hmit the 

SWF Boek, Phe Pag of BE, 8, 


: RIAL a sRnoR” Lean * 
spontazartyof movezert Gopslewam? x specal form of 
the muror dromog experamcet, found thei the dutribeied 
‘watbod prodused « mach lager proportion of rponsen of Uke 
Iigher lovee; wrens the massod method cazaed slang in- 
reat pene of vere eral tow of mre 

‘abl only it was eotomary tn aay that ienprovanet 
amiror drawing oocomed throogh tal wai ecror and that 
Tesonung ag wack bist ou pt Ta todas characte. 
Hoc of el “urebearal™ bere whedtvelve Se neti of 
“random” or “chaooe” movemacta. Opposol to such views is 
the “atiocal”thoory of Prolemcr Sparmas. Azcardang to thn 
‘theory “ratonal” ar "mteigent” movereat plays an port 
dat part a cureordranzog. Morover, “intelligence”, eooording 
te tha theory may be dfmod as the pownr of noogenans, tw 
‘greed to call the proces of eloang relations ted corzeltan 
ocgeosc procsutr Tem m favour of the theory tint the 
tfiseony of lire: m the auror drawing experiment co 
Tebbod Mighty with ther etaligesce an emaated by thar 
teacher, Monorer, em analyas of the mtoepiciooe of 
‘horongsy ‘mined peyebalogate lad to the sme conclancn, 
“Faally the theory Opeos op new Poors for tranny 
‘annals For when an operaton bes boa aBaytod tn 
alumate procemes and than the Iarcr iiGated mato ther 
ature seal wil beoome facta 


QUEeTIONS 

1, Do you fod xt pommible to arrange your wrong rewctioan 2 
‘bo last experuent im the cx claaies meatzoned 

11, how fram your records how fr (0) aamcaate reprodaction, 
) the oducing of rvlatons,(c) tho edecing of corrlate, 
dosunata the leaning 

1) Tf tal and ere” operations aa wel as “stellgent"* opera- 
‘toma involve the edusing of ralations and correlates, how 
‘an th large diffarences betwoun the two kinds of loaning 
o-arplained? 

1M Gopaaewnes fet 2p 2 285. 
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4. Having analysed the operation of muro drawing mis te 
lmate proses, show how the program of laarner coal 
De factaved. 

8. Then show how yoo would delermze expenmestlly the 
ogres of fneisaten 

6, “Taarning i often sd to take pice eke by precio (tna! 
and errr), by isulatian, or by some fonn of rational 
‘oat! fusiractioo,rausig, ee) Tn the mirror drawing, 
teat the goadoons pode te ee of mtaten and thee tt 
Dba rida tte epportamsy to phy vation 9 
(co, wimtewes msprovesent appease at us prananly to a 
‘proce of toa and wroe” (Waurrcx, Moma of Menial ond 
‘Phys Tax, val 2, p. 118). Duca the above etatunent 
‘with respect 2 the amning of maror dramang. 


Reems 


1M Gopstaewam, “iotagece ue Kotor Leung”, Br Joan of 
Prpdet vel 16, Pert 3 Deneary 1204. 

2 GIR tnoddy, “in Sxpenmenia Analy ot Talend Bue Least 
{te Heenan Baby, Paget Mew Ns 13h, 1020 

3 GW Why, Masval of Mental and Plymoa! Pena vol & p18, 

4 BL Theotibn Phe Femdomenls of Leen, IE 


CHAPTER @ 
‘THE “G” FACTOR AND TESTS OF “INTELLIGENCE” 


Marrnists—Tomloson's “West ding” Teata of Mental 
Abiuty? Price Ss, 64 per dove Hzwmuner’s Masval, 64 
Publabed hy Hodder and Stoughton. Foar dassn copie of 
Bet ¥ and abo of Bet Zebouki be avalbe wo that any sla in 
‘he elementary sebool from Standard IV cpwacde may bo 
fentad, Tho copsen may ba ued repeatedly as te anawers are 
‘wntizn on other shoo. 

‘Damomiona-—B shoald arrange with the besdmaster of » 
tchool forthe testing, say ofthe pupal ta Standard VIL, and 
for obtaining thew order of ment according to their school 
‘maria and aio ascomdng to tbe teacher's exiamate of thea 
igeral maental ability. 

‘The rtadeats ebould witoes the adsazustretion of Bet Y by 
Hand should endeavour to form » entra) eouimate of the 
‘rovediure These ortamates may then be decomed x cas, Wath 
‘ho aid ofthe Exammer's Mansel exch sndastshoold score the 
‘nam of ot last ous ppl. Th cofmelataa between th onder 
socording to eco marks and that obiauned from Set Y shoud 
be calculated Lakowue, the oorceatian between tho onder 
ccoriing to the taachars sxtunate and thet obtained trom 
Set ¥. Lf domme, the sacze pupae zoay be tated the following 
‘Wook, ming Set Zand the corresponding correla ons calculnted, 
Taadaition, the comeation between the two ecbocl orders may 
Do caloulated. Por partcalars of Chapter 73) The coselutond 
drawn abouls be dtcumed. By reference to the Exammer's 
Maxzal the Inteligeace Quotaat of each pupil 2 early ob- 
fined Aaa check two popls ay be pscked oct and each may 
De grvan ux diva tet, #g. Bars London Reramon of the 
BinetSanon Seale! Thee saves tro purposes. It soe a8 a 

SLT. P.Tenlnoon, "A Gere Sof Mata Ab SC The, 
‘gr af tnd 

Fe Ber a oat tt rt ene20, 


THORS AND FRACTICE OF PSTCHOLOGY «=n 
AAmaooatration of india tenting, eventhough the cid a 
tented in font ofa aadutzon, whach i «ecadvtion abaya to be 
svonied un exact inden teztung To editon, da proondoze 
‘Shaws roaghly the degre of agreemreat betwoso ths Totalbgunoe 
Geotiens supplied by tbo Torunson Scale wad that obtained 

mer Smaco Scale Farther, if the position of w child 
eat Ruling” Pst ders mathe fra his poution 





am the“ 
‘as gen by the school, the Brmet-Siman Tata may furmah 
‘edkstional endeace to account forthe discrepancy. Finally an 
‘tempt should be made to analyse the naturo of the cogzative 
‘elas which hava (obo edaoed ia each typeof tent employed. 





‘What m ilaigecet Os what pnaciples am the componsct 
fest an ac stalipon tone nelcttad aad somabledt Why aro 
‘th particular tee mize adoptad for ends txt Are ther aot 
Jndevdans of igh sntethgesca bat slow! Would vot each be 
Deaalund by thn tame lms adoptet Is 2 uot poouble to 
couch” poal foreach sat What are the prusheal oe of 
intalgnaoe scala? 

‘These are munpla of the avalanche af guestone which may 
zoe a the casing dacanion. Compesbounre answer would 
‘demand x volume. Ts tha book « bret decumon of some i 
ortaztsnpecta mut wae. 

‘Tae whole ecbpect of inteIigence trtung ecames gratly 


4) “a PACTOR AND TRETS OF “IHTRLLIGRNCE” = 
clare iit be raed that what shoul be tera tha ndi- 
‘lua aicancy or power Exe epecsboos wiih ae covered 
ty the three qualasuve live or pansplesaledy rated, 
satel, the excelanoe of his sclfawaretas Aad of fu ooo: 
‘oon of rons nd corte, loys anraming that afore 
snd conaive factors axe beng kept anda contra, Whan 2s 
further remembered that the analyse of eeli-awarencss has as 
ob badly Siz athe tensog ot telgeooe, 2 wil be appat- 
‘ant why every successtul test af ratellugence so far devued gives 
{he lrtn aa apporteasty to ede relation ead correlate of 
‘yanona lands, The complete Let of relations scoording to 
Bpearman? is as follow Rvideoce, Lalkenves, Couyunction, 
‘Space, Time, Payobologeal, Ideanty, Attribution, Caustor 
Gretta. 

‘pln extratons Wook! be 

Rasarton of Bvipevce—Joba i tale than Willa, ad 
‘Willa in much aller then Bab, Compare Jokn with Bot, 

Ratanox oF Jinewest—Draw «fine sade the wont 
‘woh mana the mae or newly the same sth word “com 
and" obey, mazeodar, order, fae re. 

“Rasamon e7 Goxsyacron ~63 ¢ [4 =? 

aaron or Brica—Cano! avery @ every, every # wad 
vary + on a prmted pops 

Ratamion oF Tias—Of Sesshore’s Sense of Time Tent, 
Caper 18 

‘Prromotoana, Raxaniox Ths is volved whenever we 
sniarymt the thon, deuce or acnach of thar pop by 
Acalogy to vumevea. The bat known test of ua  Bina's 
Ttarprtaton of Ptr Test? 

‘etartow ov IDEwcY—The Thartioos Hand Tat 
Pacer ofthe nght Baod and of he le and, vanoan Pom 
tion, fallow sock other t= haphaand onde, and 8 an 19 
Underline gach rare of the ng 

“RELATION oF ATTRIAOTION—Tige eto Feet at Las 
et 

"6 Spmeman he Ae Sp 1. 

+ Oouunli ie oare © Ee aby 4k Nerd Monae race 
shang 
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Basazsax ov Cactezzry.—Prisonar isto Jail un Water into 
‘Prison, Dem, Tep, Basket. Which ofthe lat four wards: the 
sent 


‘Tax Razamiow ce Gonerrerros —‘Thinraton oasoand~ 
ary aninre in that twigs fe ane of hn ober nite met 
ff Teiation Thus toe tonnguanty and the Halas together 
‘rth thes interrlato conatiat te black eng below: 
urier dcmson ws beyond the stpe of the 
al, 00%, rs st wonid appear that the relavon of con- 
fttotion mon be ocaadered i studying ranca? 
Anstrisn and German doconcs reguricg “ahapen", 
“forms”, “complexes”, “wuructures” and “wholes” It will alpo 
slacdate Wands paoaple of eneativerevutasta! at exempt 
fed by ha sateceat that “ibe product denved fom aay 
number of elements ws more than the mere sum of the 
elements" 

Bpace does not allow « fuller dwcumion of these ten re- 
lations, but there remains one fundamental quosten which 
‘must be faced: Is ability in educing one kind of relation oxy 
‘denen conouning abeity m edoeng anatber kd Tat an 
secure that, for esch of the mlstions mentioned above, manny 
Ssferent tae ace avalale "Then atleast coven bypothon 
‘may bo examined. 

(1) There may bo s genazal factor "g” extonding throughout 
‘all the testa, and overand abows this group factor f, extendaug 
‘hronghon ll th tra svatvag the ev clan of rllsonn, 
‘hroophont« mamber af thers: silly » grog factor fy ex- 
tending thronghont ll the ota yal thn soe’ clam 
Atronghot a samber of them, and wo on forte eer clamor 
fn Beall « large ster of epeifncom the range of each 
‘bang so narrow that st oay plays 4 part un one partvoular test, 
Thon wpatcur toro, evairng theft lam of rstions, 
sn indvrealposnning is langs measure woud inod todo 
srl slto se pomeane «lage fan abo i he pone 2 
Invg am, the fata epreis to Ctr. Hi realant perform 
con wool? then depend on the rate maportano of theo 


4B Went oar of Polley rasa by CH Sod Sed 200, 
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‘antose ws the tent. If thus kypotheus were subetannated, in- 
tollgeoce eating would oertamly be o coraphostod tual 

(€) A sampler kypothons would be to sme: that there 
nly “g” and that the penon who exeled :2 ous kind of 
relauon Sding would excel in every atber nad 

(8) A thd wouk! be to assert that there are ooly fs, tbe 
sr09p fnotory, 2 operation. 

(@) A fourth that there are caly e's im operation, end tat 
buity em one text aa po relatson to ablity sn another. 

(6) A Sith might pout both fs and es but 20 

6) A aurth ght concmvably sarume the proenoe of “g” 
and 'sbutn0 #e 

(0) rally is open to aateme the preseve of “g" and the 

In order to decide between these hypothoows tho tend 
Auferesce ceterion of Profesoe Spoariana u potent help ( 
Chapter 23) For i testa of diferent absitir are given to m 
Inge oumber of wabjctn t caa be eetablabed thet wheanver 
‘the tora equation holds taroegbout the table of corclatuon, 
tnd only wheat dow w, thea every wdivdval mesoureacat 
of each ably on be divided into two independent factory, 
asualy, » genacal factor g" which vance from indiedual 0 
andivuloal Dut retaias tho sate for any o0e sndivadval with 
ranpoct ofall the corelated abuts, and 4 epecific factor + 
‘which net only vanon from tadevwel to indrvual, but alo 
for any ove indivdual from cach abity to another. Thaw the 
famous Two-Fuctor Theory mich was eauncited 1004 10 8 
aper! which for two reasoos is epock-asalang (1) The mathod 
of comelaticn ss fiat ancoesselly eppbed in prychalogy. 
2) The doctnize ensmscated has coated more ducanon than 
‘ay other the present ceatury Ttisexufcant thst sithoogh 
Bpeerman had publahed papem typical of the work coming 
from the laboratory of Wind, who was then at tho zenith of 
tus carer, yet x tha paper both the meted and the doctrine 
(a> new and mdepensest of the Wonduan tradition. As often 
‘occurs in the program of sonst mas several year bafare the 


2, Sparen, “Geom Omang Demin ad Mins 
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fll agafcanoe of the paper was realsed. Nevertheleas the 
‘you: J904 mazka the bath of a new sckoel of thought. 

‘Temay at once be slated that when these varus sloacs of 
‘lations ware subjeoted to the tetrad deference onianon by 
Bpetmman and hue pupue, the gmeral rvult sa that the “ag” 
‘actor 6 commos to all ids of rolatane and it would be 
‘aflelt to provo that axy clam of relations w core character 
intio of “g” than ancther Further, the nomber of group 
factors of mde extent = any pasticular clas of relations 36 
sagpasently very acall There w some evnieace of wach «factor 
oraewhere 1c tbe dorsam of relahens of evidence, namely, u 
logeal factor,» enothor m the dona of epatal rations aka 
to mechanoal apisiade,? at laut ove nvolvang the relation cf 
‘conjunstios, naely, anthmetica abby? aod sll another in 
the domsan of peyotiolopeal relatons * 

Ti fellows, theasfore, that ax ideal who tends to excel io 
‘ducing relations of ose kind wll sto tend to exo in edueing 
rolatone of other lands Bus obviously the strength of this 
tandeney willbe affacted by the prnbence of such group factors 
tn have been mestioved er others ell to be damavered. The 
fold for further rosea ts therefore mapped out. Whcusver & 
soup factor ws suapected, ro exutenee eas be tated by the 
tured techague and, af substaxtacted, tt will bo ancomary 10 
exazuna ita nature sad agaufcanoe Thos Ormnton roestly 
ebtewed evuimes for « mpatal gp factor i the mpharo of 
wopaphy* 
vacosres 

Tasinad of regarding the Gel. of cognitive operations with 
respect to the lands of reataoes involved, atom can a Toast 
De made to dene nto faculties such a» mammary or smags- 
tion, verbal or musical abiity, with 2 new to amcertan the 
ange aod importance of grosp factors om another point of 


© *" rAcTOR AND TeaTS OF —DITRLLIGENCE” ww 
‘pow Ts thu case, unformed opmen 28 spt to aooept group 
factors on manficient evxdence. But hare ugun prsauely the 
same techmgue—analyss by the tetrad entanoo—an mental 
fend muffin! Up to the premat the number of grocp factors 
{or which evidence bas been adcoed i rather small Camey 
found s gruap factor commoa to varual and anchtory memory, 
Abeleon found  grozp factor m verbel wemones, comsion to 
sentences and duconuected wards,” Kroeger and Bpoarman 
ound cow ws eoo-veebal symbolic mamonas * Carey alsa found 
1 group factor common to the bikes to form vaual aod 
‘anditory unages * At presast there » ased of further mssarch 
‘to ascertain the member of group factors in the sd of mame 

'No duscunon of group (actors woeld be somplte without 
rwforouce to the important researche of Kelley. He atates thet 
‘hu own findangs are oo the whole “quite remarkably an has- 
‘moay” with thove of Spearman but adde "There dow weem 
to he a real duungreemant wn the moportance and exteut of « 
‘verbal factor sd an that ofa mental speed factor” * 


‘TAM SELECTION OF THSTS 
‘A gvanral formal for the correlates of sara or diflerencon 
veto Spearman ‘ebow is & char light the precip according 
10 which a buttery of tetta should bo amuenbled 
1 hore are p tests, namely, 2 2. «yy A sf al the tents 
have the anne wtandacd dovaatea (et Cuapter 23), thea 





‘The left-hand side of the equation represeata the oorrelation 
(cE. Chapter 23) between the pool of the p tarta and the crtericn 
Of “g” The numerstor 8(7,) denotan the eum of tho correle- 
tions betwoen each tort und’ thus entenor, while Bi) drootat 
‘the wom of all correlabons between dierent pai of the p 
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tate, Thus, if 93 x2 yO, Fyn, —03, ty OS ad 
04, 4y=018, ry 015, thao 


‘ 4408403 
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Row wy eucoms nso tart any depend mots on th 
ier tn rene th ho pps Gene at 
sch tort meted whoald coreate aa highly an posable wath 
(he entero of “and thas esure a lange numerator 
"Tho seoond prasple my be detected from the fact that 
ira} otc mi the dmceninatcr, Ubu deerable that the 
teats ehoeidcceeete as low as pose with eachother By 
‘hin not meant thatthe corlason won bean low a r08 
sotualpeacuot asthe factor of "ge common to all the ten, 
bt ibm bows that uf aay two tots corelated wary highly 
sn each other, ey would be tev very lergely the ame 
‘hing aod would be urwse to include both 
‘he thick pooaple demands that 2 woficint number of 
‘east (witht 6 8,10 or12 aoa be homens that wen the 
smavla suageed fo eich tet afar eppropnete weighing are 
Aided up, the roma of appiyng the te tx rozp aoe 
‘gre aa reasonably as cnn be expected wath the rocogaued 
setancn It woeld not be worthwhile tion a event tat 
A the ran wi sven tin did not show an apprecaly 
Iigher corlation with Ua even thas tht obtained Mh 
fix teat. Complete agreement with tho antenon wool, of 
coun, not be expactd, Ths even af the ertemon w the ate 
1aatn ofa highly minble tenders woul be olozed by many 
strc nk oe pnp 

Pram Vado nna rf te 
Ppga poo ues Eee st ie 
Sesame aac Gages 9B doom of Pp Ba, 
tramp se Sota fr wl a 
ype 

Simp ety mats 4 

ie i eo mt ay tet 3 
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‘of humour, us pobtensas, his industry, bia emotional and bun 
‘moral characteritoca. And if the entesion were school marks 
‘of examuzation mealis, these da not depend on “gi” aloas but 
‘bo on the tuaaher's pursozalty, the excellence of hs touching 
smathods aa well as oo the pepl's mtacer and indnetry nnd 
‘sttundance at school. Terman soatiedes that “lack of mlf- 
‘confidetoo, prascoel traite winch (aod to osum over-efang of 
mndersuting, mental inert, phymoal defecta, emotional m- 
satay and porhcptha bowl om the net comanon 

‘between mantal age and goalty of 
‘Shel woes 


Tt w nat thareere aerpriang thst » corelaticn greater then 
07 w not obtained between mtelhgeare ax meamred by a 
‘manta festand a» gauged by a tenchar or asta from school 
mark. Yet sath considerstions do not prevent an effanat 
battery of tata fom canelating very hnghly with the ganaral 
fowr"g’. 





‘BELLABILITY oP 4 Teer 
Te adciable to have Ovo egurvaleat forms of nach type af 





‘te Int teat mght be compared wath the 2nd half of the It 
‘las the Int half of ths od. There would also be oaadentat 
‘Vasittuons which, wales thoy woee vaght, would belo control 
sd render the tot practically wolem. I, however, the re- 
Laity sett i 0-7 or haghac, we cua ltt wey that tho 
‘ext manure vomvthing with woe consuteney, although 
furthor expanmaciatson wool! be eomary to Prove that it 
thn gouaal factor which ia tasted. Obviounl n text anc a tho 
Berwngth of Grip That may have high reliability, my 04, und 
2, Me Ton, Phe ar of Sct Ch, 1, 108 
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ot pomeas litle or no valoe as a tec of intclligenon, There it 
thumeoce the further need of the cosoept of vabeity, but before 
Gecumang if, 1» wil bo convenient to expound another im- 
portant const: 

onmmorivery oF 4 TEar 

Althoogh the rebublity soeticient may be high when the 
‘wo Joma are apple to. group by » parca tester, dows 
ot follow that the rerlta woold even spprozimain £0 those 
cblained by another tester, who rag hsve introduced var- 
trons not only in applying the tant ot abo an the marking 
In that cio the tnt oot auficinthy lgetor and at thn 
mary of mbjective diflreaom of the diferent teers. In 
rackoe, then, «tet eannct be councered oct unles tbe 
‘aula of to totzes, who have appli the txt to the mate 
{Boup, show hgh eorelaton. It fllowe then that tha 0bj0- 
‘vnty of Peat 1s umallylowee than ta rokabty ” 


VALIDITY OF A SEAT 
‘The valuty or prods value of x tec is erly the extant 
‘to-which doom mare what it porporta to mearare ‘hx 
dletermmed by finding the corlatzona between the tat ax 
tome dapat entenon. Ti the valiity af w new tat of 
antathgence world be datararoed by corlatag 1t with the 
twtunaion of mtaligencs gerea by x rabable taser, oF by 
‘correlating it wth schooh masks or with the roan chanel 
‘by ease of ax ninlgoce val of repatatle ead. 
"High corlstioas afford the bast aradable evidence that 
toate azo eearanog tho same thmg es the ontenon Tks obm- 
ouily important to secure « enters whch was rouble and 
objectve aa poamble. Aa Benghasn® pnts ot "Tha evalable 
‘nopon may be uarlalle ace record as oom, OF 
‘nacourate, or dice to expres m comparable eats”. 

1 follows thet uf the vest of w tet is heh, there is 20 
seed fo touble about te rebabity, for most of nectenty be 
1 LW A sa, a Maas Rest, t 

25 Yulee Selakiy, Waleay tk Depa def 
Aret Pae i, 

















© °O" FACTOR AND TESTS OF “DYTRLLIGENGE” #7 
igh. Tt aluo follows thst the valulty of « test cannot be 
higher than the relabsty of the tast or of tm criterion, and it 
‘may be muck lower, 


DEPENDABILITY OF A TEST 

‘Ths qoontion now avima: Waan is tho validity of « fast 
vuficinntiy high so that conaiderabl dependenoe oun be placed 
ca th s00re of a particalar ndzvidoal wa bo measur of the 
‘alt in queatiet The correlation between the tert acd the 
centaion ha to be very clote—mock closer thas. wrually ob- 
‘au in prectioo—in order to atity ths coocitaon By mesos, 
of coofcun: of dependababty it wil be pousble to avoertain 
Ihow much better than mere chance w prediction from « ingle 
swore, Kelley's confioent of alecaton k= VTi, and the 
dependabiity coeficeat may be mogurded as D=1-E or 
1-v Toa By te curve oonnteting ¢ and D it will 
‘be oec that anr ef 07 grees only low dependabubty and thet D 
os not beoame high unislr—0 @ 

‘Tax Vausorry o7 Tax Borer-Sorow Scait—Tho principles 
euumacated may also be applied to determine the validity of 
rndividaal teeta of telhgence auch aa the Bunet-Sumcn Seale, 
"There are several methods available 

(1) Bart adopted asus enzaron the considered estimate of 
an observant taachar working daily with tbe chen over 
petod of vera! months or yee. For each age the correlation 
‘owoan the Teachen' Ratimate and the Burt-Simon reslt 
‘was sscertaned. In oninary elementary schools the Brel 
union teva, nb tens of asteligeaoe, prove but moderately 
sncottfal Bor dh oldar chiles Bart found hi own Reasoning. 
‘Teta to correlate 0-70 with the touches’ ostinater wham 
‘tho Binst- fiom tenia oxly cored O51 wth tho teaches’ 
orienta’ 

(2) Another mathod m to tas the valaity of ach tot un the 
‘Bingt Samoa Gala by comparing the percentagas of maooom 
femong normal aad calctive chikimn raxptctvely. The o3- 
flcist of coligetion may be reosmmanded far this perpawe 

Ba Mee ed Ste Tay 300 
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(cl. Chaptoe 33), By sto use Bast fou that many of the ini- 
‘ual forte ave but comparsizvely hitl value, wile others 
sre highly dagnoeset 

(@) Somewbatsomlor was the earthed eaxployed by Metra" 
whe soriad ont the Bust-Siman terta according ax they 
meemed ta favalre more ewcatialiy edaevon of rptoductan. 
‘The followmg qumtoan were adked in the caso of each tev. 
(@) Down the lst etmentially inval the eduction of relations 
fr ooerelatas or both' (3) Are tho matenal and form of the 
‘ut the bert obtaunable for ths purpose (6) Aro the mataial 
(od form ofthe ont of vac w nature thet wo woar na many be, 
‘wo aro tetng thew edoctions, and them only for the fmt 
timol By the tse of tbe quetiou, 1¢ was found poanble to 
sake «theoretical! divancn ofthe tevin to fou clams, thove 
ta bo retained, thowe whack might possibly be retained, thous 
‘which might powbly be rect, those to be rected. 

‘The teste ware thoz appli to claldrea of two epoca wrt: 
(1) enetally dalactrve wie had enjoyed the fall ordinary 
moat of tame at school (2) poyucally defective hone 
sciolng td ben ply ‘Cleatly the most nate 
actory tet of shold be those which anperior 
sod Salomon eae he pty eure choses 
farthest 10 outatnp the mentally defeorve children 
rmlmnor educational opportunity, while the leet satsfaclary 
tenta would be those x which sapenor edacntonal epportanity 
tabled tbe meatally delocts children to epprosch Dearest 
to tho phynally defective For each age from seven to four. 
‘ena yours the percentage of MD. and of PD cbildree pasnng 
ooh tert was calelnted. The peromtege diflerenie between 
‘thexe two figures was than calslatad. Althoagh the practal 
teshing dad not, all cnsee, bear ont the theoretic Gocing, 
‘horn waa a vary large mesure of grees Conoarning 2008 
forty of the Stanfori-Bezat tart the coeficaet of amocation 
Detwoen thn pre jacgmen: and the pracical judgment wes 
found to be 085. Than in the case of the teed of stating 
dmiasioen between common objects, ¢g. “In wht way are 

Das Ment nd tne Fe 2304 
Bienes 
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‘wood and coal able, it was decided a pris to setasn it 
{8 por coat of MD. and 60 percent of PD. cilden pamed tho 
‘ent. A perocatage difience of IA. On te othee hand, the 
‘eat of deding commen objects in terms eupéeot to se was 08 
a prior’ jadgrient rejected, as eatemente fa the form of genta 
and diferentua ae eeentlly « vchool product and ssvolvs but 
Tittle aduetion 32 per oeat of MCD. and 48 per cent of PD 
chuldeen paseed the text A percentage diflerence of enly 34 


(AE PRACTICAL VALUE OF TESTS OF INTELLIORNCE IY 
semoors 

‘ne of the greatest needs in edzeation today is to scours 8 
ssuficient manaber of tescher tasned tote ere Tt toe that 
‘the modern group teeb can often be ven wth » minum of 
‘teuung, but no oxo can hope to exe an individual wale sack 
‘asthe Binet Simon mthowt ponsering « conndeable payeho- 
logical backround, aod 2 farther very denmable that be 
thould attond special course on Binet teetng 

Tndividual and group tets Lave each thor advantager as 
vwoll an disadvastagee. Brefy. the maivotunl sole may be 
‘ted to tet the child who may be backorard enough o neque 
apecul trvatment, thu» a eld with an 1.Q below 70 may need 
to attend o epecal echool. It may also be nod with tho boihant 
chidl who should be promoted «nd escouraged to wt for 
seholamisp Thas a ohld with ax LQ. of 198 may peaxby, 
snd ope with an 1. of 130 may probably, wan » secondary 
ahool wcholarihip A child with 03 1. of 140 may posuly, 
‘nd oot with an LQ. of 180 may probably, win » unreanaty 
scholamup. 

‘Tndivudaa veating i leo useful i the came ofthe emotionally 
‘stable clld oe the very young chal, for in mich casos group 
‘teetng in n0t 0 rable. 

Group testa enable lasge classes to be tested i a short time 
sad azo specully sdapted for easanng that chulzen are placed 
in clases mutable to thar mental ages and thas prevent the 
exten overiapping of mental gee wiusk Terman‘ and others 
found in the ciferext grades. Thoy alo ennble ax inspector fo 

9M Dion Te time @f Bak han, YE,» 8, 
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(ping the gezera meatal ity of direst lacs en ths to 
{Eaow srbat progress to exyect fo each. 

‘Ocher nce uw toed ta mation betwen intaTgence and 
social atan? or etwean iatllguooe and compet,” ¢= 
between intelligence and suse of family * 

Tei obvious from what bas boon oukd dh by canna of 
sadivrizal oF groap texte, of both, conslarablo educational 
Qildnoee may be geen t « chid, epecally an u omtral ce 
feoondary ackool esto the courua of sredy fet wth bo 
ily to petit Partha, vocational giants largely Based o 
‘ertormance i the ttle. As an stance of the ue of the 
Stanford Remon ef the Broce Sinoe ton ty be sited 
‘the work of Brier Candidates for edmiowon to » eondary 
‘whoo! ware ren & tes of attismant in Reding, Anti 
Turbo, Haglst, Hsxtory and Geography occupying a hou. 
Tay were monly between the age cl clevmn aad tlre, but 
‘andidele up to the age of tkrteen wer allowed to xt Tho 

hat coneuated of 114 chuldren, and each was tested by the 
‘tests, It would appear from the table that the formal 
‘exmminaton 12 sebool subjects uw not w stmelf ® satustactory: 
mwthed of asseesing » pupil's abikty to profit by 6 course at 
‘tooondary schoo! Te may sdmita doll hkl aod may exaode 
{ald of aghtntalignce. In thn above cane the formal ex: 
‘Saiaatios obvioanly nvoure! the overage cand:datn 
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Ja me mooodary schools pupds ox adzsimian are divided 
into thre rt-yoar forms, the at tho end ofthe frst year hase 
poze are reorganised on the bess of the Midsummer Term 
‘Keamization. Children wath an aptitude for snocs and maathe- 
rmaticy go to Form Ib; those who show apecal abilty m 
nnguages are placd ws Form Ia. Form I coasts of tho lomeet 
‘thud of the Midsummer Term Examination Lust Peps 2 Tb 
‘ass into TVb. end thevoe unto Vb, te Sebool Certoste Form, 
‘hls those un Ts pam throagh [Ve sto Va, the otber Bchoo! 
Cachfcate Form. Pupils m II have « those extended cours 
‘pawag into TH and TV and then esto Vb Aa only the “a” 
‘Forms take Late, popala suanot be transferred from TV to Vs 
ach « procedure sbowe the vital arcemty of taking a pre- 
‘nulacna that no pupa shoe be placed a Form EI by murtake, 
‘Altroataly x may be argued that more elat yrtar whould 
‘be mtrodaced wharsby traaiar could be effected more eunly 

Couranisoy ov Ieemziaence 8418 —At tbo prose tm 
‘when 0 many ineligeace sales are wvmlable, tia nooomary 20 
squire whather aad how far they can be regarded ae manmnring 
‘the mac thung, wr how far would the zwults obtaszed by tho 
‘uo of ove bo expect to agree wath thous from another 

1 1999 Walon coodacted « cacuin)cotparaon of pavers! 
‘welkiows sealer, vc. the Terman, Ota, Nationa, Northam- 
arluud (Theuseon), and Semple $40 cle ware tontod Ls 
addition to ancertazing the degre of agrnenmn between 6x 
‘tro af hoon seas, Wilson also found ow the ruslis with och 
seale oumpars with emumnization ata, ad also wath teacher 
smtimates of intelignace. The ducomszatory oxpacty of each 
swale or each age tnd wtsndard was aso careflly isrmugnted, 
‘aud the several fonts m each scale wer analyoed, Tho zwulta 
‘obtained with the diferent scales were foend on the whe 10 
‘cormlatelnghly with each other, ox about OT to 0 The scales 
cormlated with examinatson mucin tothe extant of 039 up to 
0-49, With teacher’ mrtmates of mtagunos tho eens of 26 
sormlation was only 0:0. Ia view of the anally of the 
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ectmates us compared with tonta musk a result is uot wurpsis- 
mg. 

Iyrauizannce aso Qeroremas —InteLigeaoe tnstahove been 
critingod on the soore that the tune lanita uve boen too savers 
fd thet they may moqumze land of quickness It mnt mte!- 
Tgenoe, The war ones aaked « farzoas admiral if he ded not 
‘Sunk rt pouable for » person to be very stelhgant but slaw. 
iu azawar was characterste: “We do not want kim ut the 
Novy’, When tbe questos was pat to Profmsor Spearman, 
‘ssother chaructenst anewer was chtauned’ “Toct it and we 
[Hv if popslar opiaion woald anewer with « decid affirms. 
‘ae, sb was oeverthalos & quaatio for carefal uvmtigation. To 
comphiate matiar further itm alleged tha there am eparkling, 
‘quuak-sitted sodrrutaala wha fal to distingou themanlves 10 
ateiguece tots, alan wevdaals who aro alow startarn x any 
‘anc and ail athece who wafer fram oervourzess ‘The question 
fren kann aspect If pop mt wo mtaligene tat for encod 
ary ochool scholarbyps, and sf the marks are added to the 
‘Bnghah and Avithmatic mathe, there in eh a grave rak, 
‘econing tn a reeant ecquary by Profsaar Valentine? that « 
opil wha dearrves 9 tcholaninp may not obja 3 But the 
‘avuilable evdence gives Intl eepport to the view that thie 
Injunion 16 owing to none Bung very intllgent but alow. It 
1m wall to note that nome major umes have been anggnstad by 
‘Valentan, bat are not bere oar consars 

‘Mam MD. Kay? tected twenty-foor “bright” gre and 
twenty-four "éall” gels, mung wellknown types of group 
antalligmee taxta The tate allowed for sack taxt wan sory 
Lberal. Equrvalm terta ware afterwards given where the tune 
allowazce waa too orvere to enable more than ong pup to 
Gnmh any tert. Very high correlations ware obtazed betwoen, 
‘tho two pares of tata Both in the ate of tha “bnght™” ind also 
1m the cate of the “doll” Gath a real offer no wupport to the 
outline that there are mtelhgest pupils wto ar lov, 
Bamnetcint made a thorough stody of the relation betwen 
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quclvess snd inteligenes and came to the ovatlosion that 
‘there was no speed ability, independent of genera abuhty. Ta 
other words, hare wes no evalanee of seubject beg slow and 
yet mntelhgent, or quik and yet dall 


INTRLLIGENOR A¥D AOROLASTIO ACHIEVEMENT OF THE 
ORIFFLRD CHILD 

164 enppled children from the age of nine youre upwand ware 
tho subjects of « rent mouse by Gasry? Thoee groupe 
specially etched were (0) heart daeae,congerstal 
‘valvular daca; () nfantle paralyss, spastic paris; and 
(o)non-pulmonary tebercaloas The:rL@., Arithmetw Quotuent 
fd Boglub Quoteat were obtamad by mane of Ban's 
‘Northersberoad Teets All tbe toting wan dove bebmoes Jue 
‘ad Ovtcber 1999 Noaguafcart correlation wanshown between 
1 and attendance Thun s contrary tothe coezhamoo reached 
by Gorden but aa Garry's webjctn weet olde, thoy may have 
blazed uflcimt mastery over mading and wnthmabe to 
table them to male progres wheo aboact from school. Tair 
avons for anitbmabe wag lower than that for Rog, and 
‘tha u not mxrprmng for omng to theic mactnty they may 
devote comparutivaly wars time to meding. On the whole 
cluldcn yoifenng from cures rhesmaten asord mare highly 
‘than the others A waggured explasaton i that this denne 
fnueraly attacla children aver wren years Culdren euering 
from the verioas forms of pamiyss bad the lowe 1.Q., and 
ten their mebabty te contol the muscles used ia wpeesl sod 
‘wntng bandioape their powers of exprenon no thet they ara 
ndged fess wlligeat thes they realy we. 

‘The average LG. of all the chikies tested, 8863.04, is 
roughly the mmo ss thet obtained by Gordon, cr Domaon.* ho 
tested. physically defective bildren by means of tndividual 
‘esta, In Dawece's mrestigation the diseases ware not mainly 
"Ras ert bec oak I OB Eee 

“TEE Goines aa ont Sake Fes among Ratt Cin, BE ok 
BSE Destae shed yd C2. Onn, Dame 
comet Sau vian 








% THEORY AND PRAGTIOE oF PSTOHOLOGY «= ax. 


cexrpling duane, and on the whole it was only discs of the 
\ductlees glanda and of the brasn wisoh effected the miellgsnoe. 
‘VERNAL, AND 3ON-VERBAL TEATS OF INTELLIGENCE 

ometumen non-verbal txtn are used as x matter of u00e8+ 
suty,¢9 to tat amugranta who have tide command over the 
Tanpuage wae inthe tnt, But, mparé from th, abn asomauary 
to investigate (1) whether the absity manmred by tho urnal 
‘verbal testa of mtaligeace u the exe ax that sessed bY 
cxrtae non-verbal tata ond (2) £34 is the emme, which gras 
{he trune measure, 

‘Important researches by Davey,’ Lime,* Fortes and 
‘Stopheasoo, from tbe labaraiary of Profewor Spexrmat: avs 
‘thrown moch ligt ox these aaitery Davey covcinded tht a 
verbal moutal tort racamares ths mame general factor 
doce test malar ix form but non-verbal io materia 
potares Later, Line oonstrosed wena of non-verbal per 
coptual torte Condizing bnewel to the edoston of relations he 
Auscovered thet hm pereeptual testa correlated os mach a4 0-89 
vith "ig" Hor, thes, the posnblity of constructing u truly 
anternahonal test of walalgeace which promibe to be 

















anprovement on Ube maual types of parformance saab of in- 

Meation mast abo be made that connidersble pro- 
{700th direct had ulm bees made by Dod in Atarca. 
orton carned the work of Lene a step further hy employing 





those obtaned by Devey and Lane uring other peroeptaal 
‘asta, Fuually, some recent expecamenta by Stephenava oorro- 
Dorated thoan of Davey, Lane and Fortes at to tho absence of 
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{actor comman to the non-verbal sxb-tate other than 
‘But, on the other hand, bo four indiatooe of u group faotor 
‘tending throaghout the verbal ab-tora 

eee ep har or mt 
‘elligeace, Digi Symbol, Moat Uahbs, 
Analog, XO Berns, Thunrtoae A, Thesntoce B and Four 
czas Geotry Tost which proved stable for cbldren aged 
slovm and twelve, the correlation wth “g" being 0-00 Ou 
workang out the S10 tetrad diffeenoen is was found that the 
‘atrad entenon was sated. 

‘Gowda also employed verbal tora of intligeace, amy, 
‘Tomliasoa’s "Went Riding" Scale aewallas Karva'sFlaancy tein 
th the aame subjects abd thn evidenoe maggnetod tbe prsenon 
of a factor, other than "g", common to te verbal tora of u- 
‘alligence and the fceacy tanta, and the factor appeared to be 
‘mors an the umocastve thea ox the imagenative deaf Suenoy 

"The farther coazlanon wan drawn that the factor or factors 
involved in foency taxa nak verbal tents of iteligmoe make 
small but agsficant conirbutom to success i= shoo, 
examaaion mario 2 Raglash, Anthmeta, Hastory, Geography 
sad Bucoce beiag pooled es « monsare of wchocl achicvement, 
‘There ws zeed of fartbor esearch mto the nature of both the 
“Bunnoy” wad tne “verbal” factor 

‘This need w empbagwed wher itis pointed oot that pupils 
from poor homes or dsincta, when toved by the usual verbal 
‘ype of tat, may cccaacoaly be bandicapped owing to tbe 
‘lative backwantnas 2 verbal abiity, Tha danger in at leat 
reuend by the use of noc-rerbal tea But it = oot to be oo 
cluded that the dutibatio of intalhgenoe in the comunity, 
‘when wnasurnd by non-recbe teeta, wil be found very diflerant 
ram that given by manca of verbal ont, 

Sumithra! enployed 4 batiary of noo-verbal tanta of ia 
Aaligenca in “wapecioe”, “avernge” aod “iafecir” detail, In 
‘he schools slat the dination was einer to that ound 

+4. D Gris “ene atric noite Bloor” 
ae 

“Ty Tent Rao by Se eave Tora Wee. 
Bere ute oa 
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by investguiare who osed veral tents, Thos Tamlizem,' sing 
‘verbal tata, fund the percentage of boys who kad an TQ. 
{£100 or above to be €8, 48 and 19 sn “goad”, “average” and 
‘Buanithen's Spatsal Ovelappeng Teste ax exazaple of w tot 
which may be regarded as ox-rerbal onoe the instructions 
avo been understood. Ite « modscation af the simpler tet 
tf Stephensan* or indeed of the wal-knows tet of Abelaoa,* 
‘aothar pep of Spearman. “Ths overlapping figures oonnist af 
cma oF il of theoe—taiangle, ears, rectangle, crn and 
Pentagon (fveeded Agu). Below the par al the five figures 
‘zogivemin amalleizen Yor are to ray «line rosa thes sll 
‘gurea whack do et comin che croc a either ofthe pr abone.* 





Camao 


fem 

Another aon-verbsl tart cot yet pabliahed, wus devised 

by Iniam. It is called the Moving Picon Tet * 
‘quastioNs 

1. Below ws Rilon Wyn's “Baglyn™ to Heather Flowers, 
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lution of an “onglyn” nar with the Welh language, write 
down all the peoalatibes whish yoa note un st atructare: 


‘What relations were sdnond? 
‘Do you know the axact waaumg of every word in the 
‘pemage given below! If not, state what you do not know ar 
wwe in doubt aboot. 


tiger th tate 


(Thus method of selenium isan exsellent way of master. 
{ng » peyobological textbook, espeeully whea several join 
1m: not only ut the extent of ynorasoe eacertauned but also 
the extent of self-awazeneas of ignczunce.) 

‘3S, Hzamine the coutentco that ths Bnet Simon Seale ia too 
‘verbal to oomttuto a reliable measaze of general in- 


seligence. 
4. To what extent dow sbisty zm edncang one iand of relation 
‘correpond to the sblity we dosing another land 
8, A-boy, aged 6 years 10 ontha, paid: “The oval relation ta & 
‘aunts wan oblong”, By “‘elsbon” bo meat o rolahvo, 
‘49.0 brother) Consider Low the boy may have eduond the 
" 


statemeat 

‘Examupe the following queries of « boy, whose age is given 

{a brucketa, with refereame to tbe poenble lands of suatioos 

‘whieh ho may bave edooed. 

(e) “Blow dua the parepe gut dirty?” When tal they wero 
Seiad oa Pe wei i "Why Be 
‘grow ox treet” (3 ym. 8 

(Taio bh eae: "hy th soap brows andthe 
‘soap coming of it wintet” (3 y=. 6 mo.) 

(0) "Why ia there wax in your oust” On bung told, “To 
prevent dirt from going to the pert you heat with", be 
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‘hen aiked: “Ts 2 the aame part at you beer with the 
ther ear, or thee anothar for the atber exe” (8 yr, 
Tmo) 

(2) “Why haven't watches got alaramat” (4 yr, 1 m0} 
(6) “8 omen afer , why is it that Mra X's homme (0, 
No 9) oomsen afer oa (14. No. 7)" (4 ym 2m00,) 

"Gomis hw ober age yo 1 ment cmt th 

5, RM a7 mama” mean “ry 
rus the folloming seatexent: The measure of » child 
imtelhgesce w hus abuty to adooo relations and correlates. 

Nota.—Baamples of cbidren's “Why” quetuocs may be 

studied 1m (1) J. Sully, Studien of Childhood, 1908; (3) W. 
Beara, Paycology of Raviy Childhood, 1994; (3) J. Praget, 
‘Tha Language and Thowgls of the Ch, 1926, (4) 1 Binge, 
Fadgment ond Becsoneng vn the Child, 1998; (0) J Paget 
The Chad's Conception of the World, 1990; (8) Piaget, Phe 
Chea Ooncepon of Cessolig, 199 (7) J. Prag, “Re- 
troepactve und Prospective Azalyns wo Od Peycholgy.” 
Brat Jose, of Bas Prychok. vo. 1, 1981; 8}"Tae Santis 
Intarein of « Boy iz Pro-Scboel Yeare by Two Fareatn”, 
Forwm of Bisoanon, vol 6, 1228, (9) X. Baber, Phe Merial 
Deeriopment of the Chnké, 1890, (10) & Tsaace, Inicitval 
Growth sm Young Chidren, with Appendsx on Chikiren's 
"Why" quewtoas by ¥. Laaase, 1590 


Revmurces 


1 6. Gynrmas, “rca Insane Oyensy Derm a 

1G rt, “Beperancal Se cf Gest akg” Dr 
af Pepehoh, rel 3, 1600 : 

3 © Scr Steere Ta of phar Masala ad a 
‘ata Ur bee mf Ba Por 
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AO, Spearman, Pe Abas of Man, 1987 

AT BB Disks “Tha Rattie Intones af Nature gad Nertry ype 

Mental Boron” 7 Fas Boo ofthe Nanomal Bor forthe 

‘Binsy of Bono, 1028. 

Ms, FN Proveas, 53. Holange aod B C Motel “Tho Iden of 
etagreon | 


ak es 
13 Paya of 1900 at 97 © Marcon (hap. by C Berman, 
"Shoal to F 


ue 
vats be Rakion bern 


"Yours of Pop Mon Supp. 
30 HH Pang. “Tae Gane Faster se Spmre's Thay of 


12, B Pato, Ftc Tusong Mellds end Sur ad ed. 163, 

18 GB, Thon Josie, sages on Charen, do 1 

10, Li yun doom “Dreee-dey Taeoren of Tnslcteat Facey 
(Gane Ceovp. and Some, Bnt Sows of Bie Pcl oly 


20 W Hoorn sad W Stepivcam, “k Tet of the Tory of Too 
cue Bnd down of Poche. wl 28,1868 
2 Phe Tatdigeny of Sek Corn, 2088. 





CHAPTER 9 
‘A SCALE OF WIT 


‘Marmmsta.—Filty typed copien of Baran A and of Seren B, 
ach sonanting of aghtocn vtonea Ststablemebyeote—Standard 
‘VIL. chikvea 


Treraoerions (ta be given omaly by E to the clnse}— 
“Dhar azo 18 ite stones in tho tet Zam gang to give to you. 
Moet of them aro yolks taken from vewepaper or howerous 
ageaes. Your tak » to wnte down boely ox your answer 
thas what in the post of exsh story. In other words, what 
saactly in euch sory males it» oko Some can se the post 
ofa joke mock better than other You xy thmk that vom of 
‘the waren axe poor yolom, but even 10, try to write dows 
temolly why ach x anpposed ta be among Ti you donot soe 
Any point in» etry, do net spend too much tame oa i, but 
‘ass on to the next, Reansber to pombe your snare cur: 
rectly. .Do nob waste tims tering to wate neatly Make your 
snawens short, even ont sentence m often ample Do not writ 
‘engthng onthe quecon pope. If you bave beard aay of tho 
stare before, pat» bg cro to tb bet of your soswer Tahal 
ow write» unry on te blackboard to mak the teat class 

‘The blot maltiphon very rapaly but it takes 8 make 
to bo an adder. 

‘Pat your hands up all those who se the pont of thas wary.” 
@B aboald wait antl the msyonty Lave put up ther bande 
before aking & portioukr papi to eosrer} 

“Leball vow wnt scotéer wiory an the some way: 

‘An oki begyar bad « board rurpeoded from hus neck, 
ingrid: "Bhs foe may beet” Acother began, ready 
‘he insenpon ase passed, was beard to remac. ‘Well, 
‘walP Thae's x chap who started young n boapa."” 

(Baguin giao how of hans as before) 
a 
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Acawar sheen are thes dastnboted and each pup! wntes 
‘in name, standard and etact date of berth st the top. 

ferias As thon durtribated faos dowawards, At the mguals 
Ready. Gol", the pupils tara over the quistion papers and 
start. The tune allowed is thirty minutet. After the signal 
“Stop” 1 gov the papore axe oollecid. 

‘Berio Bshonld then be dae in ho mse way, bat:loatratave 
ccamplas are now ameoemary. Tho anewem thou then be 
marked by the stodenia, but 1 ada to agree before- 
hand on « rystem of mariang, Two maria may be awarded for 
cach satmfactory anower acd ont mask only for » mediocre 
‘Gaaos nometen occur when ws dufioalt to say wheter the 
‘point of the atary has beer eppreheoded, but ox the whole the 
{ena were fairly anny to mark avea nf thay could not be marked 
mth the rapidity which s amosated with group tots of mn- 
talligence, But the student a exp zepaed for the ext 0 
pnditure of tome by the greater wnaght puned mio 
‘huldzen's outlook Greater ef sth insight when individual 
‘huldroa nro aad to toad theme storice Ths tben also poole. 
‘to amertan whos thay are badueapped throagh igaarenoe of 
soma word or paraee ocarang i th contart 

‘ole —When the tevin are tain with wénlt pabjecta the 
folowing alternative method w waggwted. Let ther be 
suvided ico pair of Ba and 8 H deste 8 to read each story 
1 Sars A, caly ove story io be vaublo ut m tse, and $0 put 
uy bin haz sxmaduataly ba seus the paint of the wtory. Ths 
‘hme, tala from the pount at whch ie Saushes the reading 
until he puts up his hand as messared with 8 stop-watob. For 
maces B, K and 8 interobangs Ie, of cou, advusble for Z 
(0 asoartaca what S rads ee the pout of exc nary. 








1 dye ina sont of tic bang inde 
‘Serres bak “Tabecd pntane foe ad eg 
feta, "Pot on for apaadan, wy lad” ated tae Oe, 

4 Alady sma nll br ttre tak tn ene prior era 
‘as ogee "Deas we” we the dy, “lo they a 
Feat” 

= 
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2 When Ah ih aes ee 
sper orcle wh the aale A 8 Dragan Fra tbed hm 

Sarita ty front the tk 

4 Bet dog mie te Sec hr pera ih along 

ptr Fanta, two apprectoe, wc wil be rete an 000 


8 Lay Comets "fw much gem day" Poouraan 
“Toutes balnge 4 brsce, en's Shall pend vhem™ Lape 
Coeroues. "Ne, you need net aeod them ‘My eabecd’s out 
(ronse-thootng x23 hel eal fr them a he comes howe” 


irae eect 
Saeco 
ESS ee 
Spon cathe rnsaioe 
ie 
1 Hees neeeou hese tort 
Hetero 
9 Whes O'Connell was wellang by che River Wey with « inend, 
SRS mamas 
SE 
Sosa 
we TREE noe ne tara oon 
tee ase 
Savers ena 
Si tee abe ecard 
Semen 
1. Ba ing Sen mcs inte 
Ba eceteeseccha pitas wm 
coi nar 
oy Ee en tt 
qa oo arava 
ima: ee ees oe 


eel pecenes rst 

ened “Oh, Yssunt woud for @ 

dectc?™ “Oh, Tamar you st tt Bad an =" YOU 
the tand person he's tkten today” broke in sh lady; “Tim, 
sro he cast be fosiog well” 

‘M.A Modell mas Bas been Sed Sor beating x boy with wondsh 
‘He shoakin't Lave md « cofab BS 

16 Notice un a bala wuedow. “T ux unable to rece the cont 
of my breed without redocreg ita quality This I cannot do," 











us. 
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7. “Bara,” mud a Judge, to cue brought bafore am, “you 
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In the parlour of a puble-hocse im Fleet Strst there used to 
‘be wntten orte the chowapy-piteo the following netse" 
"Gentieere Teacaveg te vpal act asta to aan yesterday's 


paper”. 
‘Keommerual traveller case dows to breakfast us # ovaatsy 
‘tal, and the wavtreta sual “Toere sn Benen, pork, oapberry 
‘ls, minoeaat, sud apple pe" The commercal teal od 
Ee'a'take beass pork, crecbery pre and smncamest “ay, 
‘astr,” urd the wares, “ell ae whet as wrong with te 
‘pple ps” 

‘The following ootee isto be found an clctne statin sx 
Fiemtol “Beware! to tooch theee worwisinant death Anyone 
{found doug so wl be prosscniad™ 








Petsol-lnader 10 hu Sovate “Whoa I say ‘coe! sue o8 your 
toes, whta T any “twe", bead your knoe, when I my ‘te, 
‘ump in th az, when I ay ‘four, you come down agama” 

A aewaboy” ‘sft aararg-tome "Do yon take sn the 











Ditties 
Frilce — aeR 
cary 

Mig smerssanaaen debe 


‘A Phiadaiphis Baska ducungeubed 
tipper 2 sho meso mused eat the ge TS 
sor confson, the goeete wove orcas drout 

‘Lord Gough, after ha vstory over the Ska, was asked, what 
im Slane seregtn of he oppeang erat "Tey 
‘Were Bich, and we woe", repel be 

‘As Roghb admural ance te. oeango afta broakast, ezbend 
‘ot befatet abut tbe Amencacurtam Ove Amensaa hextanant 
‘aud. "“Adaural, why don't you aut your range belare brok- 
‘uat” Avothar Amenean roped “Ob, that’ what Wilaan the 
‘Soaquerar wed to 40". 








cenhare eatener Recto Rasp ate 
ane 

Seca eap eyutew a tpn tan 
EER R eye Sate 
Teg soe ny vae Retna tn 
sopete eben ace parte at 
SSEUE scree Seeesawineae oe 
ES Ev 
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of Boh Glnion sonst a hey xcs hd 
{Soya ty hod wh hey ma hey om 

1 ae me faerie 
eta Sern rn 
‘ve hn menace” Gunmen "a mae 
Seer eres aera 
9 Te flow ping ree en ad “Red 

1 Ras us eve sea 9 fad “ened to 
(he memory of Jobs Moras, socdsoaly shot as 8 mark of 
Stscn 67 tn bth” 











ood before © “Races an has 






15 A pascage watang for « tam ste ston, noced moat 
‘rilcet a tad! “Manz?” be sage, pantang a Eager nt tbe 
‘Samal "No" end thestatemmedicr,“oelvethoey expres " 

At Thelome niin by an Eneknen agen cong saletly and 
se lat caught str iad lag aan wterap "Wash, an th 





‘eau overt the right, weet be wright " 


DIBCUSAION 

Wit sod uncer are notably difeut to defion, Mack 
Lamcn's coovation was that the attempt to define wil was 
‘Meo that to delice beauty. Berard Ehaw wrote. “There it 20 
uare dangerons beenry syzaptom than # temptation ta waite 
bout wit and komour. It indoates the total lea of both" 
‘Tam radon uf taken senously would umphoste at a atroke mont 
of the greatatfigumn in phioecphy und litererur! Thos John. 
Looks dutingeiabed shacply betwoea wit and yodgment: “For 
‘wit Tee moet in the assemblage of Has and putting these 
togrther with quckoes sud vivecity, whanover an be found 


’ A Scak3 OF WIP 8 


any resemblance oc covgrity, whereby to male up plament 
|poturee and agreesble nous of fancy, indent ox the con 
‘ery, lice quite onthe othar exe, wmparwtng caretclly, 000 
‘rom anothor, lees wherein caz be found the loa duference, 
‘hervby to nreud bag mala ky eunistede, and by afiaity to 
take one thing for another"? 

‘Hazitt, howover, daagro with Locke and very plausibly 
hho that “Tho airewd separation or dota of we 
‘hut soem the sicon, cr whan the secret contact 29 08 
uflcintly veapectad and wo» kedseroos ox whummeal nature, 
fa wit yurt the mame aa the bagang togther thove that appear 
fib mgt tntally diferent”. An asteretng qoasson aug 
aeeta inl Does the wt and the apprecatar of mot m othera 
{ead to be the eae persont A prin, one might expect the 
wwf to approaate wit in others, bab that the converse need not 
Hola Tein « quaston ox whch some light my be abed by 
experimental methods. 

"Turing to modern sathors there axe two n paruonlar who 
bave propounded anginal views on the ture cf mt. Berguon 
compares the wit with the post Ta 4 broad ate bo masztains 
‘hat ot isa certam dramase way of tmkng. Tn every wit, 
there is meting of « pot, but whist poote eration Je 
sande come degree of ell forgetinloons, the wat nob oxcally 
capable of this for he w aot wholly angromed wn the busses 
Deen bo only brag tus ttaligence ixtn play Bergson 
‘olds that the poet would tar into a wt by simply realning 
‘to be no longue post m fooling, but only v steligusee. Eis 
2oadas 47, however, left ia grave doebt as to whether the poet 
could mucetatully ory oat the moive, In discamag, wit 2 
‘he retneted seaae, Becgeoa coxiante humelf by imacly 
defining wit ax 6 ht for dashing off vox genes in a fom 
strokes. 


yrud sobdivides wit mito “barmlom” and "tendenoy" mt, 

the later inching obeome, hoetile, oaieal and seeptoal mt. 
Hip elaiz that wit oan be solved by the same mecbanssms aa 
1 ant de cerany amen eg ap. 
HE Benge, Lgl Ep 208 
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imams and the nanrons and Bolda thatthe glounre created 
‘by wot corrmponda to the economy of payeoc expenditure 18 
Inhibition Greg, owever, poms cot that “the maconoeption 
fof wt an eonommning peychie expenditure aneen throng? oot 
foxion af pend wth foren. We have on good axthonty that 
Irwnty tho oa! of wit. A realy wfetive wit doen st 
‘Worinan in & fan, Bet speeding up behaviour in this way in 
ot thn ames an econamung efor; quite the conteary” Mare 
Than to be got through in x green te, and that can only be 
dlone in human eaisavour ax with a pice of machinery by 
angrianng tha promare ox t Tt an precy for tha ren that 
‘wit w notonosaly fatygumg” ' Greg, bowover, agrees with 
Froud that wits « comprnmng tendency. Tho lst bro ban 
feoces tm Pinvd's remarkable book are un follows: “The 
exphora whch we are thos string to cbtass is nothing bat 
the wate of a bygone time cx wach we were mont to dotmey 
or peyohiz work wth shght expesdtare Tt the state of oat 
‘bildbood ia wha wo dd not ow the com, were ineapable 
‘of it and did ant need bumour to make us bnppy."* Bach = 
statement would posibly appear more oovmeng f eiceated 
sore falls" 

“For the purposes ofthe present chapter itwas comune 
ectnary fo oceptan7 exact defination of wt. A collection bas 
sary brea made anes which wocidbe conser! involve 
sound-wit, play on werd, the wit of caricatare, character 
‘hou wi, distort, witty repatia, abeczivbor end the ie, 
veo the pon was iacloded ax spate of the never etnctare of 
‘isos and Johosoa Bore may be coouuened ohidsh whnowt 
‘tothe plot of iausty.otber perplex the zajonty of enivemity 
srwduates Bat it appeared oeocsmey to choose wach store 0s 
‘would came the cid st least » momentary hectatec: before 
the pois was sna Ports othe wrer seem charotoritus 
of mt no matter what theory be held conteramg tt Tn adie 
on, th stones shook be ws ahoct an pounbl, for net aly a 
‘brevity the snl of wit bat the uxigncios of experimentation 

1 i Mua lant Baan de Donon Cay AB 
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sii danand a, Paslly, i order to obtan x more gence. 
Polat of row, tho tenia were gavin to shames difering appre 
‘bly ia agp. Not only war they given to « daa of Standard 
‘VLE. boye m an slmentary school but ala tow Standard ¥()) 
‘boys m the anaie sobool as well as 208 Form Sa of seoundary: 
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THOR AND PRACTICE OF PeFOHCLOGY — oe 
schoo! baya? Thay wee abo grres to men and womsa gmd- 
tata, a even Chair ca it wae ghtly rmumed that cme 
a he ston would cate some perp. The llowing table 
thom tho dagrve of diffcdtyexparizaced by Uh various groupe 
{a anewarag eck tom of Benes A na B, the Egat dana 
lag the percentage of ervert anne 

“The folowing table abows the range of mazka mech yep: 


Saw | tease | wwe | Sorel | "ERY 











gaccesves | os [7 | we] oo] 
sanmravit | ¢ | mw | | | om 
Perm 5a zi njej)e»|o 
Cnn a|&%i|e|ea | o 

















Ja tender! V (black of undeatandng of te langage rain 
28 mpomble for several of Su pups to apmomuta some of 
the ones ‘Thue poot comprebeason 2 reeponuble for the 
following answer: 
“34 “Fool ncaa gan ss pct” fendeniy “gue” woe 
sad as “phert’) 
“ST yee cannot woabp spe” 
Bonbdien many sn the Same who aw tbe punt of acme ot che 
stone wee yot sabato give exprence a ols 
‘Tha pore? of exprence, however, sxproven dh by the ae 
funn Vit aaa Nevetbomae es tecmpconta 
‘many ouone answer im the cane ofthe 
ie Banta rtp soda the kena hoe byw und on. 
fen of grufealee ‘The folomeg spenmeat Uhatrebe how 
"ftnshed” ere nama hy ware 


Sieaded 76) 
‘AL Te fanny Senna the tat Whe wae eet yd a 
cx Hated eta tn et told cr eee 





. (A SCALE OF WIE a0 
Buenderd TH, 
‘AB: Lady sought he meant braces you have om your trots 
‘Ala: be thought that the Honk ehe dog bad taken oat of te 
aa’ lag was bd. 
“Ain ‘Tho dog aa bo wollen bite people othe we tase, 
5BN Yon atts eat Sah f yes bave net got st. 


Poros Ba 


23 Bech wir Ue be i of re it 
mats a fry tal, 
'A3 ‘Denglas Jerrld shaald nat know shat it wae Albert Baath 
tron only neu, the stale 

"AW, Will et go ts the poor (prenumably confarag poveety and 
posterity) 

‘AB Pooma cancct walle 

‘AB: The poom would act have desendante 

‘AB Hla pombly thong twas Read to Postenty 

‘AO The peaoosk ought only hers food dhe wooden leg 
‘ALO ‘he pesconk wes aot bora with » wooden bag. 

‘ALT he farmer thoaght he cared huni of dak 

‘AML The boy bed the ood 

‘ALL “Boateng” meane "gesting st belore tam”. 

‘AU Cod eather expeonre. 

‘AXT- Bho aud apples nv usd tha commaroy|tevellrshawad 
tg rom hangs last. 

‘BS They were al battag Slh's (grt bazar). 

23g He meant Witham of 

BY, He wes act speuhung the trath eo Feteran the Bible when, 
‘he cock srowed 

‘Bt Why wnae’s the clock brought xp at acer b stock trot 
[BLL What they cas catch they cao ont, cbey oan eal axything 
‘BIS. Hus broth pet hum oat of misery. 











Oratasias 
rr us no wud arenas, Hay ob word pte 
‘AML Thought ocaate meant ean who cam, 


ALL Cradlty to dah bet not to boy. 

BA To avend confunen between geet and tamly, thoagh it 
ada aa if between moakeye and gata. 

1S daleeng that th aa wer early we, 

Bis Bubs 

BD, Toa plan tet the iba we song, bel at they wo 
‘they must be stronger, 
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‘Bo, Willem the Conguaror did. 

‘Ba Orange were met ducovared Chen 

BY No postin pranaer’s easeer—abuasd, 

‘BY. Hade’t owed the fodge 

{Bb Thought be wast ple toma was goa to 

[BIE About mumded tatemnaster speak of tr 

‘HIS. Siatonmastar’'s tind oa tein, answer to gouton ho 
cexpetad gpven to nnother. 


‘The sonslance oveme to be that whea the pom af a tory in 
rot apparent, the mind sn actrely searching for « clas often, 
artene cn quite an wrelavast detail whoh accepted ss the 
solution on very adequate grounds, The exten to wisch ths 
is done might well arash & measure of 8s ecggestbty in 
‘ery ral sense of ths word, but xt would be hard to dumotangl 
‘the factor of suggentbty from that of "inteligence”. 

‘Anothar ooscmon i thatthe apprecabon of puns oy, fhore 
georrally, of play oa words ss but bite developed in Stazdant 
VQ). Ieleaves musk to be deered 2 Standerd VIL and oven 
in Porm 64 of the sneondary school it dirunotly below the 
ttandard attained by mont gracinates 

Lack of comprebenses of words asd phrosee aakee xt difi- 
cal for mont chlden im Gtandard Y to epprciae tue mnorty 
of mitty storm of a cbarctersizalar to thew grven n thas 
tein 

‘Belore nck stones oould be eastably chosen for children in 
‘thus clan it 8 neoeory 20 powtens « cotmderable kaowiedgs 
oftheir mentality. These constanons refer tainly tothe written 
‘word and mat not be takes to mply thet children aged four 
‘or fve cannot epprecate mmple play oo words im ccavereaton, 

[Tere is still need for inverugabons to ascertain what 
‘mosninga wre grven by cles and adolescents to words 1n 
‘common currency. Ax important investigation by Preerwood,? 
‘the rvula of winch are not yot pablabed, mggesi that many 
adelotent boye, who do not proceed to the sendary shoal, 
show btle or no advance im this eorpreheasion of words 
daring the two years after Inaving the slementary hpol. If 








. A seal oF WIT a 
‘he concept forming proves w at malioently developed at 
{ourinen your, than the argument fr axing the echoalleaving 
ge to Shon roecres further I 

eis sometumes bed that wiz ia lative, aot only to ae, bat 
salto to locality Thus Chesterbld wrote tbat wt in alates 20 
lane and Jocality and that wit, armour and Joke thew in a 
‘aruiculat od and will not often boar traneplanung It woald 
‘be poouble to check such statemente by ging a acriee of tets 
to children from waely diferent lealtion A preliminary 
sarvey by the prosent wnter seemoal to wate that locality 
tu toch plays an imgncant port, any, in compariaon with 
‘he paramonst factor of “geomral sotllgeace. 

‘Another writer! yoo so far us to Sate: “A man is born bo 
soe w pactiulareors of joke; or he 8 not You osmnot educate 
‘ha into seeing 2" Boch « statemect, howover, appears to be 
beled by the fact that the capaaty to emoy the comic prow 
‘of some countnes san be eogaired by fonegoers whe wt fet 
{ll to appreeate it 





Quearioxs 
1, Attempt « clesufication of witty storie 
2 Brom actual examples of assh typeof witty story, considar 
‘wbuch of Spearman's lations Kave to be edseed, and rofer 
‘to the oorrelatefndhng you God aevalvad n noch. 
32 Pama, Comaip. 7 


‘CHAPTER 10 
FLUENCY OF ASSOCIATION 4ND IMAGINATION 


Densorone.—"T wast you to wete ue many nanos as yo ea 
‘which bogm with « serain Inter of the alphabet. You wal be 
‘owed only two minutes 1 aball preaounoe the etter and 
amansonsty wri ito. the Backbound, ten you should 
ttarhimmedintly 

"ole —Thin tat shoe be peta’ wit four diferent 
letter. Thowereoramendad for ae are Uses which are iran 
fn the scoount of Karras tats in ts chapter 

Bach 8 should waite his intoepetsos aod refer to Ue ditt: 
aly ofthe tak. As arranged above, te tnt can bo une an 8 
(Gupta, bub if taken au nda! teat the Bouse could 
be opoken iuteed of writien wad the tune aLowed might be 

tne allows, other tants taken from the sents by Karvo 
Bonide performed. 

DISCUSSION 


The word “ffooary” seldom sppeum xo the index of 
payehologiosl taxthook, yet there are ancestons of the need 
fox wae wach ward. According to the dictwonory “Boanoy” 
snaans 1 son00th oary Sow, expeaally in speach. And Btoae 0 
‘the Tole writen that “a mas ol weak copacity, with fuenoy ot 
speech, triumphs over yoo”. Itwof coarse tras that indrviduala 
‘aru mt lnent when converamg co rattors within thar in- 
‘emeate and that many are strack damb onse the dincoume 
‘uuches on untamslar topics, ag. "Everything he speaic wmaile 
of gunpowder; f you take away bis artery from kum, bo baa 
‘ot « word 10 aay for Miell”? That, after all, 2» aot oaly 
‘natura bat somatizoee deezable for who has not met the bore 
wan in equally fivent ov all sabyeets however colostal is 
Jguorence. tool's and Addison's rdioue of the mere sourtar, 

1 Ruka aia Snr Adar, fe Bop da Coma. 
cry 
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the mero acldur, the mare scholar or the mere sxyihing, 98 
Imsipe, panto charactars dons not aan that the chatterbox 
‘ronld meet mth Inndar treatment st ther hands, Doan Swift 
tho was of opinion that “The corazon fancy of spcch mm 
aay nea, and mort women, 1 owing to soarcity of matter, 
and 1 rary of words; for whoever us mamar of language, 
tnd bath « mind fall of adeas, wil bo apt, in speaking, $9 
Iositate upoa the chowe of bot; wherese commen rpeakent 
have only azo st of ideas, nad oxo wt of words to clothe tham 
fa, ond thoeo are always rudy at the mouth, So people comin 
farter out of» choroh whan st w almoet empty, than when © 
crowd is at the door”. It w theeforo probable that these 
famow caerste wooki bare onmiemasd, and nehily. aay 
teats whiah porpartad ta text anteligense if roses in them 
depended oo tere fuesey. 

‘A speaker deemed Soro if ee bas command over language 
and can exprom hus thoughts eanly wothoat pause. The pro- 
fanatiy of kis Gavoure w oot pertalacy taken :nt0 con- 
smdecetion as loag w he tallang “ones” The etener ve 20 
‘thought to the iaum ar daya winch the epeaker may have 
seeded in order to attaza Ibe baghis of mellifcence. Similar 
conatderations nyply tothe case of tbe dest wear aod his 
readers But graxiod that an spparectiy oent sposter ot 
water may nob bo mzately Seat, wt may nevertheless be 
possible to obia: coxsiderble mformstion i the inddual 
am quostion closely observed It w not difialt to ascertain 
‘who can maks an impromptu speech ox rapdly pan sleet to 
‘tho pres, It isnot duffel to pick cot those scquaintanoes 
‘who are voluble or tacitam Bet rarely to label Bauth volublo 
and Browa tacttar dows not eaiely the paychologit Oe 

t might hold that there w « relation between voli 
ity or flaenoy of mpmoch usd feeacy or gucicams in olbo? 
operations, aud that ther is geceral speed or funnoy facto. 
1h that case manta speed wonk’ conatstate a functoaal unity 
0 that « penn who axe marl proce madi show 
(¢sumilar quicima tx other meatal prooemen, quit apart from 
‘the degre of intelligence whuch be zy poses. 
+ Seat mi Thepr on Parone Fg, 
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‘Awecond peysbologss might deny this and bold that Buith's 
voluhuhty i more» rather epectio verbal aly, w aki in 
‘ing wards winch may show hs meatal expacty = together 
too fattenag © bght’ Has not Healy intredaood the tarm 
verbal” to eharactanse the exirsfual whom cupacty to 
‘un language ia very mach above hin ability m other ways? 

“A third peychologat might ulantfy @uzncy wath inteligcee. 

‘A fourth mught vigorously oppose eech a n8w aad dTaw a 
emphatic distinction betwsen thoes who can. think quickly 
tnd the who can thik well Sock appears sls to be the 
‘iew of Landoe the emagut. “Quucknes is among the last of 
‘the immd’s properties ard belongs to ber lowoet extate The 
‘ad fle evtun it; te lat Basa, the cheat ba swe fad 
nthe mot-oonme and at the card table Eduosizen dove not 
(vet and reaction takes awoy from.” 

‘Formnataly the expenmental evidecce available oppeste 
sift to eouble uo to deade between these various bypo- 
hoses The rel Incte are emewhat complex aud ore not such 
sa mght have been served oa a prion grounds Thos the ex 
Primal apgonch serves eth the ering fun of 
s7pothases msde aod also as the fount for formulating further 
bypotheoes The ducwiaoa will be made slaarer when tt 1 
reaited that fuenoy has a noetio aspect and & reproductive 
‘tapect The former hea to do mith the mfuense of Suenoy oF 
peed un teats of "telignoce”, the latter witd the mflenee of 
Aluenoy in tesa of “magica”. A imple llosteston makes 
‘lear the diference between the vows or edactove aapect on. 
the one hand and the amsooutve or repredacive oa the other: 





‘edootive and thers can be but one anwar 
‘The Siacng of cormlativen hike salt, exom, note paper, sto, 
{in the socoedl example 3 productive 
‘Fumexcy i Envoriom.—It 1 expedient to sounder the 
former arpoct fart. T¢ 2 chrioas that tev of “intelligence 
Semand « certeun power or goodness of response aud elo & 
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peed or Boezey of rerpones, And the eoanecton beta the 
(Fodnom and the Sumncy = that of bamg nterckangeable If 
‘ie ooaditua of the ease are wech wt fo esunete the cflannos 
‘of feency to» lasge degre, thea “g" measures goodnna, 

‘Whep—et w most anal-both intleenows are play, thea "g 
smessors the eicamey eompooniad ef both Waaber goodotes 
‘or fuency conrStaten « group factor or produnen epee cor. 
‘lation ‘Thus the virw that sone persone are on the whole 
‘Enable fo thik guinkiy and yet are gite able think daar 
‘would oor to be nose gave errr, 

Fuvanor ir Raraoovorror Bot tha falar to mbtan- 
‘uate fleaey factor w Ha poetic sapect does nat mean that & 
{eancy factor done nok exwt elsewhere Todoed the rnearch of 
‘Hargreaves daGrtely pnts tom fuency factor mos repto- 
<ductve smpect inthe ophar of imagmatan. 

‘Thy moahs of Hargrave oltained eorroboratzon from the 
cexpenmenta of Kasve* who applied the folowing maven tnta 
oS boysin Standard VI m coe aahool and 35 gion Standard 
‘VL in axother school in Loads 
1, Nowe Test" want you to wate os macy nouns 4s 
posuble im two minutes, bagemg wih « cera etter Start 
_nmedistely ater I give you the letter.” 

"The lotere PT, Bund wee wad 
2, Unfrvalad Sirvar—"T em goeng to pve ou the beginsag 
fx sory and I wast you to wnte the sary oompetaly in yout 
covn wort You uceto wats the longus sicey you can, bectaet 
‘Ghnlongerthosory wthe mons marixyoa il ge, peowded that 
‘veryihing you ern han somating todo wih the etary" 
‘Twanby inate alowed for ent. 

(6) "A boy wan ve inte conning bam fren sce] ens day thet 
‘in parenin got recy anmons. At lat hn amined safe thou 
‘try ted, but with caly exe boot and no eap, abd told them 
‘what had happened wh was thar when he lef choc...” 
(0) “A smal rl atte her Sort vat to the Zoo had a very 
strange dream. Be dreamt that...” 

TILL, Marpworen “he “Farky’ of Inapeatne”, He Joo 
Paget ang Sag eT er * 


Us atm, Phe maperscial Tavnsgan of ‘inmey' Schl 
Chinen, ME em arr Lend Te 
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3, Controled: Asocistions—Timme aBowed for each, two 








Wiita down a stay nate ae you can of 
Q) Things made of leather. 

@) Things made of weed. 

(8) Thiago that we eat (cot dra 

(4) Flowers. 

(8) Asinal. 

@ Frat, 

(2) Pons you have cua abort in kastary 

(@) Torna, tes oF village.” 

4. Prose Complenon Taxt—"Wate dows sll the things 
you woald pat i the pstare if you bad to complete 1 

"Foor unisisbed petares wes oved. Three mucetes Slowed 
for ech, 

3. Prada, —""Winte dows st many diferent pdstions 
1 pouttle™ 

"For practice and aot to be maciad: “What might happen t 
inbecasse anneoomery fr people to ext and dria?” 

‘Tos folowiag fox: wore wwal ead fre munvtes alowed for 
uk, 

(0) “What wosld happen of everyone ooold wall and vom 
the rao of 100 miles an boast” 

(2) "What woul happea sf nobody bad any totbt” 

{8} “Haw mghs or life be differnt from what 3 tow 
ending and wtang had never been invented 

(4) "What would happen uf here was 30 woler oo thas 
cost 

1. Ink, Blou—oor Blota were selected trom Whpple 
‘Tet and greatly enlarged copies were wade for group ove hy 
‘moana of wa opwiscops. Thny were exposed ove at time for 
tora minntan, and th ebycta wrote down a many nasbon ua 
‘ware mugged to thers by te bok 

“1 Pree Atanstion—" Write ab any diferent wont a YOu 
‘high of” Bix munates allowed. 

‘Kacve found the ralibity of etch cf shove tts to be ast 
‘hotory, eg. the cameo she beye the oveficenta of habit 

G30 Wap ft at p38 
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af the seven tent were O78, 068, 078, O74, O71, O84, O66 
repecsrey. Oa danaing “Z", x table of partial inter. 
Sorrlations wa cnied, Then the adnan ala ofthe ara 
direnco wot ealouated, od aan the probable ever of the 
tetrad dsfrmacen (el Cenper25) 

"At rofl t wen Cooded that thare was 8 grog facar 
opersrvem nach ofthe above ers offoecey. 

"Aemucamioms ro Pavomaver-—When the prow writer? 
pple the Noun Tue! to 39 comm of ents Al cae of 
meleschols, tha media maria were 17 snd 10 respectively. 
‘he comepocding mae for a Blin Tot ing 1 an 5. 
‘Taos rsa soem vo oaroborete the poeta vow Sat unslly 
there fonacy of wmocatons i masun ecd' ck of Gueney 
fn malacchola, bet belo dnowing desate concenans th 
‘ould, of coune, be never to got coreponding snare 
from norma! sabjeets draws from the samme wise, 


QUESTIONS 
1 Dawcus tho vabiity as « muasese of astalligence of the 
Buget-Sumon Test which expects « obid of eleven to give 
inzty words a three mvaton 
2 How wook! you amertan if there aay felston betwen 
{he fuoey factor daousned rn thus chapter and the verbel 
factor mentacaed 10 Chapter 81 
5, Devin tonta which ight mable you te anertan whether 





curr 
REACTION TDS 
WERE AsKOCLATION (erRESAIYO FLUENCY) 


Beperment 1. 
Mcrexsasn—Keot Romoof bt 100 word. H. Kent 
dA. Resaoof. Avrsdy otauoution ssa, repeated 
from Amer. Journ of Ineamiy, vol 61, 1910) 
‘Tha Ball-Becorng Chreangrep, and Ue Tenth of « Becond 





mu ‘REACTION TOA 0 

‘Dissomuxs —Itudvanbleto commence with the folowing 
expermment which pays regal tothe qualitative arpa 8 wt 
ia beck to Bm ogo to apo as quskiy os poanbla to 
cab word reed by B by ming th int ward that omar in 








‘other thao the samuhus word. 3 starta the wlop-watch an he 
ues reading tb wom! nod topes when 8 begins eepon. 
‘Ta ft ben words w the Keot-Romzol lat may be ued, Tt 
results ahoald be entered wader the flown hoadings iz four 





Sumas Word Reaction Word Reacuon Tyo Intreapecion 


Alter mich eepoase 8 attempts to trace how the recton 
ord arote, and hia replies are entered under the beady 
‘“lntrspection” Bor tbe mousd tax words in the Kaat- 
Romnoff lst E sod 8 chsore places Aftarwaris E end 8 
should attempt to clamaty the reeponies socordng £0 their 
dare 

‘Aver hos polummary work the pur thoeld now setup the 
Ball Resoring Caronogph which ws sutabe for tho more 
quantitate etady of reactious, The writer recommenda the 
{ollowng procedure The 100 wonda of the Kaxt-Rouwoft het 
Ahould be dived wto ten te of ten words, euch int of tox 
‘words should appear in coleman on x proce of cardboard, each 
‘word bang printed ro caplalsaboat = guariar ofan inch high, 
‘od a space of ce inch between cach word. Actually elers2 
‘wonis appear oa mic set of arbour, aca at is peceded 
Dy a word nat isladed m the Kent Rowsooff ht. Tho Kent- 
oaanof itis w follows. 


() Moanin (19) Command (29) Beastshil (39) Carpet 
Uo) Hoot 30) Camur (90) Wandow (40) Gil. 


(41) High (51) Blom (81) Mernory 
(4) Working (62) Lamp ——_(62) Sheep 
(43) Sour (i8)Dram (63) Bath 


(A) Haeth (24) Yalow (04) Cots 
(4) Tronble (65) Bread (65) Bunt 
(46) Goldner (56) Frsco (66) Bins 
(61) Cobbage (01) Boy. (€2) Buogry 
(48) Hari (88) Iaght, (08) Post 
(i) Bogle (60) Health (89) Ooean 
(60) Btomack (60) Bible (10) Han 


(7) Bove (1) Batter (81) oo 
(72) Long (6) Doctor (97) Booms 
(73) Religion (65) Lond (88) Quint 
(0 Wiidky (9) The (04) Groen 


(5) Cod” 88) Lem, (95) Balt 
(10) Biter (BE) Joy (6) Btecat 
(72) Hammer (81) Bad (21) King 

“(8) Thvty (i) Heary (68) Choose 
(79) Oty (2) Tobacco (9) Blowam 


480) Scare (90) Baby (100) Alraid 
‘Ths following words ure soggeeed as sitable for startg cack 
3 mained, wa abi, mom yay, Emam 
scrap, K-now gives the third lt of eleven words, Ince dowa- 
varie, aod a ‘8 fara over and gras aa queldy as 
‘ouible the frvt word that occur to him oa song the fmt 
‘malas word. Without pane he does the same to Ube eed 
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tamales word and soca. Each action ia registered by B by 
Dremng the kay E and 8 change plan altemataly satl the 
Ii have bean sompleted 
CONSTRAINED ASSOCIATION (STRESGING RETRNTIVET) 
Espevet 3 

Destorem.—Lata of cary Frock works are arrange? in 
column an om Experoont I and Sm sxatrciad to grea the 
‘nginh oquernenta an quekiy a pommble.At each response 
‘apna the key as belore or the met lat End 8 xtrchange 
placer The follow aze two lita whoch ony prove mab 

Fart Int ak, quacd, votre, cer, dole, pouryen, bre, 
your, Fann, aebee, Easuccop 

Second Lie, ramon, mas, aah quate, ches, tre, 
‘mustanant,chaval, ate, oat 

“Honmoa foand that wach words cus be correty trazaated 
by more than 9 per cent of papa who hav waded 
‘French for one your Shocld 8 be keable to mmpood te any 
‘word, he shonld any "No" aod ammcdsataly past on tothe arts 
‘The median reaction tse shou be asserted. 


‘CONSTRADTED AssOCLATION (@rumAATO WoRGmEATE) 
eperment 3. 

‘Dinecrons —As before, ists of mitable wanda should be 
prepared, eleven on each Ist, asd 8 u inetracted to mre the 
oppantes to them as quickly as ponable. At each rexponne KE 
tape the key. For the next bet 2 end 8 mterchenge place, 
‘Whenever 8 fala to respond ha skool! my “No” and proased to 
‘the vext word and Z notes at wbick paints these falers cover 
40 44 to leave them out ofthe calculations when nocossry. Tho 
‘meds reaction tune 12 again noted, 

‘THE SIMPLE REACTION 

Bapeevnent 4 
‘Dinrorsons.—The granag of the matar in this experiment, 
should be arranged to farauah « epood such that the dutaaoe 


1 ¥. A ¢ Banmen, “Shendetand Pobaicy std Sahin Takeo 
aca, Journ of Ble Barer wo 
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trovelid in one fenth of acond by the chronogenph paper is 
‘pprecable. E's ny operates one magnet and 8 key operon 
{e)"Nasvest” Raacrion—A\ the word "Ready" 8 nta with 
domed eye, woth hs Gnger co the Ea Ethan saya “Sow” aad 
after an utereal of eboct two ecoa tape sharply po ba 
town key Bs tak nto paths ey a ch har an pole 
3 then writes he snirepectn wilh epecal reference to the 
ccconton of has motive ued the dewoben of a ettecon. 
‘hier tr expermoeate E and 8 chaage Pncce 

(@) "Sesncnual” Reaction —As she word "Ready" 8 clmee 
tus nye and pacia Bia Sgee on the bay ax before Bt hem 
‘now told to attend to the sound of E's iny, and as soon an 
Int ho 8 to prsen Bi ny quickly as pombe Te 
‘ay atenton to Uh pound aad aot to te pramng of is kay hn 
‘hat wl Jok after rl! After ton experineata End Bchenge 


lie 

(@)"Muacotan™ Baacriow —At the word “Rend” 8 clones 
Ain eyes ti places hs finger on the key But he ws now tok 40 
ay attention to the presming of hs kay a quickly aa pombe 
‘when te sound comes He w to attend to the uitended move. 
rum und not to the sound After ten expenmanats B and 8 

















Rot an order to get a companson between “sscronal” and 
“macular” reaction tamer, 38 well to droga the fet eres 
of tera and then to allow Sor practie by th followmg pro- 
exdure: tact with 36 “sensoral” trals, then 50 “muscular” 
‘mals, and Sally 25 more “seceoeal™ 


‘TRE VEENIRE CHRONOSOOPE 


Sepplementary Raposo, 
Maceautta—Two penizlum bob, two log of etovt sik 
une Canin Bae and npr, wth lp for abiacang, 
‘sro bart wha te bebe ane eapended Two clipe to aaroe 


2 [RRACTION TES 2 
sa seactoom keys the reach. soaisng ia releumg a bob fom, 
‘ns juven of chp to which itm bel by a Ghread. Btop-wateh 
‘Dmagomors—B places one peadalem an poston and re 
Jeaoon 2 by prang the chp and omnis the sumber of fall 
rrrings s2 One minute The Ieagth of the thread m adjurtd 
runt there azo 15 aeangs to the minnte Hence tho tone for 8 
rangle wring 1 0-8 soc B then ropeaia the procedure with tho 
‘other pendtiam antl there are 77 fal ewsngs to Ube mt, 00 
‘hat the tame of a mngl ewng 0-78 seo approxiaately. [es 
then char thet the oager peodslics wall make 39 full eingn 
‘while the shorter is makg (0 Tho plan ofthe expersment wil 
‘tow booome slur After te word “Ready” 8 placa bs Sager 
on his key and cloves bu eyea then. ves the ngeal “No 
tnd about two seconds later presse hus wa key wiveh releases 
‘the logec pendalam 8 thex premes bu key reply, and m 00 
Aojng rolesoua the shorter peodelam I cout the number of 
‘smingy ofthe longer pendulum froca the startng ofthe aborter 
‘pendulum to the moment of camplae comadence of the four 
threads ‘This nomber ves the resoton fuse in Sethe of » 
second as an eonly be verted 1! the prinomle of the Vareuer 
1» appled. By such exzple sad inexpensive rooene then % wll 
be pent pet te epenmadcn “eta “none” 
sd “mancalae” reschone desorbed m the lst peragraph wath 
‘2 unit of messarement of  tfueth of « second, Pall directions 
srw gwen 13 B B Ticheuer, Bzperimenial Peyohology, vol 1, 
Pare I, p. 117, and vo. 1, Parb& p. 1. The prosant author 
doce not therefore sousber 1 nsossnzy to reoommmend fo thi 
ourte & releronoe to Eapp's chronoqoope which was desized 
‘to monsare an short « pened as » thousandth of » weoond. 


‘DISCUSSION 
“The reaction tame of aa. andividual w= the interval that 
<lapom betwoea the exhibition or appleati of a stumules to 
‘hm and bu response to tm a preserbed manner.”* I 
rae taken x2 band by setronomers, under the ttle 
‘personal equation”, long before payehelagy beoame an expen 
meatal wrenoe. 
* GR My, Fete of Repent Prot, p15. 
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Mashelyne dis’ fs sonatact Kinasbrock at Greenwich 
in 1796 boosts hi obaerations yiekied times of aller tranmtn 
‘which were about eght tenths of a second later thax those 
cbtamed by Masinlyne Iara. Ts is utereting to nota that 
‘whan thu incident braame knows to Baal twenty years ater, 
1 lpad him to discover not ely the parocal equation bat 
‘io a vanity 

Brant the “rye and eat” method of Bradley, which 
involved the obverenr'sruacaca tan, was duscardod in favour 
of electreal metods. I was early raid that tbe wady of 
‘action tre was eametally 0 payebolagea task Beacon 
‘amma was food to vary with the Sen organ stunnlated, with 
‘the mteaaty, duratioe or apeed of the ateselun with the direc 
‘bons prem to the mubyec, or with be attinde, 

1b was coarary to dutngush betwoen (o) mmpla ras 
‘uane and (8) complex or compound or compote ractzoas 

(@) Snerux Reacrowe—L Lange? in 1888 found that che 
"seananal” reachon ie, oz the average, about a tenth of 
wooed langer than the “mescalas", while the average tame for 
‘he “natural” reacaon 1 ntermedinte between the other two 

Lange's Attention Theory was dupeted by some invest 
sxtors Thos Cattell and ba pop tremed the part played by 
‘prachee After practice, the seasonal reaction waa cay « Lit 
longer than the moscalar Theo u also Kadnz's Type Theory 
‘which mamtana that wrdoats ae tanately emnomal, mo 
‘nla, ot naturals type. Bor each mivdanl, the quickest 
reaction woold be thet which accords with hus innate dupoat 
‘top, With so many vanableervolved it would be a foramdable 
ndurtalmg to deci between these Uheones, abd. bene, 

reno longer queruoas ofthe dey 
aaa who plone Repeat «wil hay be 
led to age with Lange's view, but tt i» obrous that 
9:14 dota Det eauble bum to assess Oneal theory ot 
Baldwin's theory Suaple reaction tum ws further dependant on 
the structure of the sense ongan stmzlated. "The folloemg 

{Laos Honda Ph, Sd 61608 Thor op Ppce vel. 


Psy erry 2 


" BRACTION TOMES vo 
‘ablo} shows that vanal reschons are slower then amtory 
or tantea), and the reactons for amell, taste and expecially 
‘Paix ure slower eal: 





























@) Cownsx Rescrions —Here oectral procete, both 
cognitive und volitional, may cxtoe the ractone to be maak 
flower than im the cute of ¢ so-called eaiple reachons, 
"There aro varus ways by which the complansy of the ree 
scuoa may be iseraaed 

(0) Ressquae Reoctons —Tastead of meursnng 84 sone 
oral macton to a rua! stamslon, eg a colonr, he may bo 
ansteusted not to rte etl be bat rected wih colour ib 
1s ‘Thon the ructon tome m somuewbat dower 

(2) Dusrvmnnatve Raactvona —Tisa nay bo complied by 
preveatg 0 8 one ot otber of» nerber of kzows srl end 
Instructing Tum not to raact ent be has ducrommetad the 

fumclus trom the other pounbe waco 

(8) Choa Reactous —Ove far, Sevan by Dondecy, 1 10 
promt ether of two sizach, to caly oor of wivel 8 i = 
ftruoted to reach 

“A mere complax form doe to the ame mvestgetor u to 

{0 rial and 40 matrect 8 to react mith the ght 
band bey if ona wamrlse appears, and withthe left haod key 
sf the other. 

Ball another form us the ingoous artangemect of Fenmon® 
‘Twostamal A and B are presented ede by nie Bw mrirucied 
to mmct with hat nght hand i A appear ou the nghtof B and 
‘th bu left hand it appaar ox the eft af 3 

“Amocutive Ruscriona.—Hare the amocision miy b6 
“geo” asm Bxperimeat 1, oF tt way be “oowsiranad” a6 0 

ses 
‘ator dry Pas Papel on Seis Fo 8 
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‘Expernpenta 2 and 8, ott may bo “partly constecinnd” when 
Bhaa « chmce of answers, ech af ta give  spenfc instance 
‘of toms gman word. 


‘REACTION TOCES AND SPEARMAN'S FEISCIPLES 

Ye. one sap to reoogmiae that one mesction ws “numple 
nd another “complex”. It is a further sap to axcertnm the 
nature of the complenty by the aid of fundemectal pri 
caplee Here the Law of Reteatvity and thow of Hauchon are 
Dotant sda, and the erence saggete that regard mast alse 
be pra to a factor of Plassey. To carryout ibe sxalyan, the 
‘erperimoata devenbed 1x th obapter may be resommeaded, 
Ineach oxperemont it wll be noted thatthe metrstionnroqure 
‘the renobon words to be ven es quickly w#pounble Thana 
be Kept an mand in Bxperimens 1, a4 the Kent-Rosanof! pro 
sedare did not emptanse th 
apervnent: Pree Atwooton 

‘Vaang the green lat of 100 words, Kent and Rosanol texled 
one thoomed zorwal eabyecte Thay wer of both sexe, of apes 
Funging trom aight to eighty years thoy had varios degre 
‘of mental capeaity and education, lived so widely separated 
Jocelies snd meluded persas folowing varius occupations. 

‘To each ofthe 100 words, 8 wae directed to react by tho fr 
word of much it made hiza think For sesh eluaoles word « 
froquenay table was oompled winch exhibited the frequenay 
of every word listed in reponso Thun to the word “table” 
‘the leading frocoein were: chasr 297, wood 76, furniture 75, 
nb6 loth 5. But there ware many responses auoh as bast, 
ink, oak, whoch were oaly given by one indivwdl out of the 
thozaaad Keot aad Hossanf eventually tock v0 account of 
‘the reaction umes. The asm of thar mveetgnton was to study 
pethologal varaticns in rasctons, With the in view they 
regarded « reasbco as common fit appeared thexr table If 
nat, rt Was regarded as an sadvondva! reaction, exoept tha 
reechon wan clamed sa doef fst was a gramtatiol vanant 
of 2 word found im the table. When azalysing the reo of 
‘sch of thes zormal ecbyets, st was emoved from the mass of 











2 ‘REACTION TOES: = 
‘material whuch formed the tables, and the reactions of the 

‘rematzing 999 eubyocta served as x vaandard of somparuo3. 
‘Kent and Romoed! pointed oxt that a amall amber of thar 
‘thousand subject exhubsted vanone types of abnormal re- 
suchous Ou the other band, there cat be x cerium umber of 
‘words whch, although they do not appear im tbe tables, 
aust be reyarded aa narzal mactioas Reachons regaried at 
pathologoeal were: denvatver of exmalus words; noa-epeche 
reachons, +¢, words auch ab artile, good, great, noceaary, 
ersos, whuoh are so widely applicable os toserve as notions 10 
saumulua word, sound resctose; word comploment 








‘Tho normal subjects gave, ox the average, 648 per cau? indi. 
‘rdual and 02-7 per cent ovmmoe reactions Bub the range of 
‘varutions wee rather mide, » consderable number of wubyeots 
Brg bo tedtredcal rexct0ag at all wink a few gave over 30 
[per ctat. On the other hand, 247 iomsze wobjecta gave, on 
the average, 26 per ovat sadiexiaal and only TOT per ceat 
‘common reactoons, 

PEED IN ASSOCIATIVE REPRODUCTION 

Instead of atceaung tbe macteon word rather thao the r0= 
actaon fume the proveat wens eaung Palmer's eppacatas, ef- 
layed thn oppoute procedure Boys from Forma 34 and 64 
cof the City of Leeds Behoo)? were trted indieidanlly, 8 was 
ren 9 cardboanl sheet wath eleven common Zaglah words 
‘Fomled xa colam, and held face downwards At a mgual he 
‘turaed over the ard and gave in order and as quickly an poa- 
table the firs: word that ocearred 20 hum of mang each 
‘Hunulus word. Simakaneouly woth ech reepense E prom 
thus kay. The rotion to tho fest word us tharefare represented 
‘on the moving tape of the sbroaseoope end serves asthe pesat 
‘rom which the reseton-rmme for the eecond stumulua word 2 
‘montumed. Acteally this was not done so the sonee merely 
turved ss probmunary peactie. There followed then the First 

5 yun Jo, Bidy of Spel me Asomates Berean, Rep 
ot 0 

Tay tacks are Ha the Baader, Mr arta Soc tana fp, 
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Auooushen Test cared cot ix a emular way and recorded Tt 
‘oonated of the deven word wood, Beek, mutton, comfort, 

{B-was now grren a cand mith eleven commen Preach words 
ranted tn columa, At « agpsl, as before, the card was taraed 
var and & tmaoainted eock word a order wto Enghah ax 
quickly as pomble, Smalteneously woth cach reeporee E 
proud hus key Afver thu pramizary practae there followed 
‘the Fitt Traaalati Test conuatzng of the following eleven 
‘words, mats, quand, vote, cher, deals, poanuor, fe, ju, 
{ealte, arbre, boancosp 

‘A fortnight later (wo amar tata were grven, namely, the 
Second Amoastion Tusk sounsinng ofthe words, monte, lngh, 
‘Nothing, soar, earth, wooble, solder, cabbage, bard, eagle, 
omach; and the Second Tracalston Text conmatmg of the 
‘worla 26), mason, jamu, sole], qeatre, chum, tt, maine 
tamant, choral, ante, oar Sach words, according to Henmon, 
fre known to orar 90 per cwat of pepo ater studying Frevch, 
for oaly one your. Forma Sa had studied Prencd for 1} and 
orm Sa for 3} yours Tt will be en that the dilerie x 
‘peed between the two Fors in the Amocietoa Tee 8 not 
fc all pronounced. Het wm the Trunalaton Tests the epeod 19 
‘te lower Form m on the svesage boct {0 por cat slower 
‘haa that of tbe upper wc hae studied French for two yeacs 
lage 1 also endeat that both in the amocatson sod sn the 
(anulavon tent one pupit un & clas ay roepond twroe, three 
‘mee, or even four men an qealy an another. 




















ae | on | toe 

Tent in imeiawate| vie | in | «eo 
Siameesne' | ie | ise | se 
Tents ammninete| om | ioe | tar 
Sitemnestes || om | te | $n 
Tootsie feaemeter.| Sw | om | ha 
fetaeweene' | oe ] ti | der 
Teatiinfuamecte.| oa | om | om 
Satanaeate | om | ow | ta 





(Gaited reporta that one at hia cheorvers took on the average 
(018200. ta tranalate famine German words to Engleb, and 
(0-258 se, inthe reverse duction. Bat hus mia were obtained 
bby the anual discrete mathod oF emg a pkey and therefore 
cannot be campaned wth the present reals, 

‘The average age of the 36 oye from a waa 154 yours nad of 
the 35 boys from 8s 18) years. The clams mari in Franch, the 
‘Bageer emanation mask «2 French, the mark forall school 
sribjecta poole, aud the score the Cattell Group Toteligente 
Saale ware alo available for each boy. The epeed of tanelating 
wellkxows Breach words into Zagiah sowed spproouble 
ferrolation with the clan moar in Franch, wich tha examina 
tion maths ia French, and also with the zazia for al school 
subyecte pooled. As would be expected the Cattell tot alro 
correlated with this poet, but the alght powers comelation 
botween untelhgence scl speed of traalatin un ths lower fora 
‘has entuely disappeared acd it actually native 2 the uppar. 
‘There m thorlore no meson why popile wth even les than 
reap itlignes nll net atin gh poiiney tn 4 

Inaguage after menacing the normal penod wt a 
Sesciey clot faer et a gil eos eet 


Igher studios but they may be eampently stable 

tor: Poationn in virtue of their ability for retaining 

orwgn words and their pomeasion of otharwatable tuts 
QUaSTIONS 


1, Digoum entcally the cameietion of reactions into umplo 
sand composite resotome. 

3 Compare the reaction time af your exbyeoh in a toe amc 
‘tion experiment with that in typical forme of the con 
stzxined anmpottion experiment. How can you socount for 
‘he diferenses obtained 


‘tn Beans; rah of Pl, Ppa nt Sn. Mos Wl 8,108 
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3G. 5B Myeo Seperment Pacsigy. cup, 1, Besetloo Temes, 
ial, 

41, Malioea Outal, “Bane Pryskolgiol Bxpemamain”, Same, 
Seamry Land 8,198 

6 HG. Borag, A Butery of Espormunial Papcloy, chap. &, Tho 
Peepnal Hgenton LS 

6 LT Garnet, Gra Fegan on Pala, chop. 8, Cates 
‘adn ch Mossereses of esatice Tia 1600, 


cuarrm 1s 


PROGRESS IN LEARNING AND TRANEFER OF 
‘TRAINING 


MOURE aroTTING "EAT 


Davrora—$ w sovirusted to wnte A under 7, B onder 
2, und 20 on, aod whan allt lttarsof te alphabet azw aed, 
1% comhanue with A.B C.-. . again untl there wa letter ender 
every number, in the fllowing table. The figures are covered 
tnd E grees the mgaal “Ready”, thea tvo aroood Inter the 
sgnal "Go", at the mame tune staring the wrop-ratch which 
In topped whan 8 has Snaahed the tank At uniform intarvale 
‘the tame tau repented by S at leart trav tsmes B ahoald 
‘wnte an introspective report oo kue progrem end honk plot 
‘he learzmg curve, the umber of strempiz alang the hori 
vontal ema cod the tamas along the vectioal A compoute 
‘carve may bo draws by poclteg the revs of all the Se 

‘A mfficrent nomtar of cops of the table sboold be porpered 
Detorehaud. 


soe om ow wm 8 
so a 0 8 6 on 
a ee ee 
o wb se 0 me 4 
som «oe mow 
7 wm 2 Bw 8 
DISCUSSION 


‘The above tant m caly ae of consthem others which many be 

naployed in ordec to atedy the factors operative in learning, 

‘Theos facton obvicealy vary with the tet, and the shape of the 
rey 
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Jearang serve depends on the nstere of the tan! Tha initial 
rogeeat w rehtvely mapa so somo and mlntvely alow ia 
‘there Tn wos cares, thoagh ast nT, platenar te found, 
‘hat the carve a» certaun Wage i at and Furthte practice 
does uot for o tame owase inproveoveat,Ascocge the powable 
cash ofthe plntanx may be eid 

() Drom finan hee a Op 
‘ar 19), 

(2) Lack of mots for worlang at fall pres, Ploga' 
cara: we obtainel from the recits of &'e wockang at full 
‘rams, and an the anceaisvae were poweehe thay tended to 
‘Summa the platens (€.Caaptzr 19), 

(8) The formation of the emplae abcts demanded by the 
task u naturally fated by potion and then « sage 
srpves when 8 confdenty stampa the formaton of mote 
sampler habs, but bore be taza profianoy it sual mat 
‘Proung af there omar a platens or erm n stuck (of thn 
Iasary of typermting or ano laying) Ten alas ert 
(Gat mary platonur can be shranted by the avzadanoe of 
fatigue, by the saployment of sutable inowtiven ami by 
ficou methods of larmng* Bat fly, cotanged attempt 
44 peracton wil exam the sabject to spproach hon physio 
Togieat lam 
[THR TRANAVEA OF LRARNTNG 

‘After prncung the Figure Botting Tet for many Saye it 
‘ny be tnd wether the training would zake 8 efictt in 
4 Tater Spotting Tet, that, a tert which oomalabed the 
‘woting of the figures 9, ete, wader the ltrs A, B, et, 
‘wick moro placed wa haphazard order, Itaay be objected that 





‘must be seknowlogad that an expenoent ox transfer which 
‘would be realy worth while kay to require more fuse thas, 
can be alowed for ax this book Ja the put the doctzine of 
‘ranser of tramung ar formal dverpline was consorad with 
‘tho genoal trenung ofthe o-alld faallues of tho mund whch 
‘woe seppoted to result from tho stay of» partisear sxbyect 
‘Thus the stady of Latin was mapponed to tna the “powers of 
easoumng” ot to develop “judgment”, and should therefore 
bo atacnd by all potential egelatars golly aweepmg clams 
Ihave been mado for mathematics, sozaco, modern laagunges, 
Ihand-work, of what aot It wot ewerted hero tbat theve wub- 
Jeeta havo no effact oa the winds sport fram tear ut- 
tanao value, bot the above claims were u the nature of 
Aogmatis vtatesnnts which dx oot reat on facts When th doo- 
tine of formal dacrpze wen mbjeoted to « ged expernnental 
tet by Thorodce snd others ite elses for oomsderation ware 
reduced to a mvomaua, A receat mouamental snvaeigetion 
‘by Thorndike and hin eolabaraoryexabled him to wnte thos 
vwords "The expectation of any lange diference in gegen ist- 
provement of the mind tom one study rather then azotber 
swetae doomed to dwmappomtment. The chet roan why good 
unkere soem saperBenly to bavo bees made sock by beving 
taken oertan stool ston, w that good thinkers have taken 
such stucee, booming better by the wnheceat tendeuay of the 
ood to qusn more than tho poor from any etudy. When the 
food thinkers stucied Greek and Latin, ves stuiice eceaed 
to make gooi thokng Now thet ths good thskers stedy 
‘Phynca aad Trgenowsety, theae sam to make good thmber. 
Af the ablee pups should a atady Phymoal Edooaton snd 
Drama Art, these subjects woold seen to make good 
‘thakers. Phase ware, deed, « lange function of the program 
of windien fr the best thinkers the world has produoad, the 
‘Atbenuan Greco, Alter poutirs oarreation of aun with ital 
[bibty allowed far, the balaooe in favour of any shzdy 38 
certamly not large Disopunary vale may be real and deserve 
‘eatin ein bet eho cal i 
1.1 Thou, “Meal Dugas x High Bos con, Journ, 
Bal Ppld a a 
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Dusorrunee, Unser, Coons Divergent view garding 
‘the ams of edecaton wall always be heli, for educational 
waters difer wiely in ourture The fint may have been 
dusted puvately, the soond st Bion and Chrut Chureh, 
‘he turd ected te te throegh the park echocl sd the coal 
rine, the fourth may be « phosopher, the fh aa apphed 
chemist, the sixth aa vestieuomo Who, further, acount m 
faker of their mie diftoesces in stelletzal and teopame 
moutal equipment, it would ssdeed bo a mumcie f they a 
treed “dnerplmary”, “utibtrina” 20d “culearal” valoon 
slike, We act act heve concern with the sna of elvetion, 
bat woald ceverthelaos saat tha the divergence of row i 
patty a question of tera Ii can safely be ead tha tao be 
‘oulturalvalag” am at present hope saxact for seentafe 
twuge. Thos cctord trang often praved at the expanse 
of wooaticnal tring. Scab lose thinkag 10 pitting the one 
‘aguust the other may be exposed by pomting cut that » 
teaches, clergymas, phyweus, of lawyer who has neglected 
thw vocetiooalteaing m paychology mat surely lack oultare 
‘A oomprehenarve defsatwon of coltare which may nvaxd thie 
antithens w grea by Breciey! namely, “ao integration of 
Lnneldge sal exertee hich hale af needa led 9 
seasonubly fol 40d fee wtelletual and eenotional hf and ta 
1m to play a contnbutory part in the socal community, 12 
short, a8 onentatin towards Ife winch makes for penonal 
happen and socal wiefalonas” 12 foows fom auth a vitw 
at 6 would ho dificult, of not ampoants, wo artumate tho 
“émepnary”, “utiitansa” ot “cakural” value of a schoo! 
cbyeot Thus fully wan experunend by Starch! whan he 
seqtestad 88 pancipals and ‘nacher to acre the dmcplinary 
‘aloe of theft year of highachool Hogi an taught m the 
Average way tobe 10, and that all other valont be extimated 
in ters of thm umarption For many obrioas reasons Btarch 
thd aot attach moch umpertanee #0 his tabulation, eg. 
twachem would ‘ead ta male tha own specaltaee Iagh, Te 32 





» PROGRES If LEARRING us 
‘Perfor necemary to know what axhicta ware tanght Ly the 
teachnm concerned, Tha eeterate obtained rarad widely fra 
teachae to tac, soverthlem thee wast teadenry to cunat 
road « mona. 

‘At Easter 1960 TC epeated Stach's expmment Over 90 
secondary school taacbers and temsieg oollegy chores ot 
tandod a Rateaher Coarse wid 25 voluntoared to gre cataute, 
1 several mapecta tho renal agreed wit we of Starch 
‘Thus the highew: dcopinary value was stagoed to Gnometey. 
‘High wty valu warn greo to Singha, Arthmeti, Coola, 
[Nevdlemerk and Carpentry. Eaglah aod Mun had the hight 
‘altura valnae But, ox tho other band, starting vanatina 
twee eahubted sa the estates Than the daplaary raleo ot 
Frac, Latin ot Phymcal Trunung varied team 2 '0 40, of 
ockag between 003120, the wtity vlao of Chemastry froma 
0 040 of Hutary trom 2 to 9, and of Ooolang from 8 to 50, 
‘he cull value of Lain fom 0 20 90, and of Geography ot 
ranch fom 2 4040 

Obnsaily uo superianee should be attached to shes 
figure, they only secre to show that tems hice “cuitral 
value” have ao Ged meanings Tn fact the expenmant may be 
regarded aa meanunglas fr, the words of AE Fmt, who 
took part nt, “the thee wales may be 80 comely related and 
interdependent that xt wo mspomuble 29 regard w subject ab 
having, ay, eter or Lemar utaraa an Gaxipiary oF 
callara yalon Tw also poomble 9 make any one of thw 
subject & ‘ore abject.” 

Phaorwe of Tranafer—Wha factors determine the amount 
of tramsfct Tuouxpuca’s Tamony oF Cowon Biacurm 
1s bated oa the doctrine Unt th naraing of « taal gos of 
the ortablakiect of specie couneetons between variout 
penile cements, or thatthe luring of» tank w osmatady 
the eiablnhing of munuia mactoos tox corplex atuatian. 
{Now fa second tank costae desea that adavate some of 
‘ho mame recon 0 that cxain elumenia are common 10 
‘he two tank, the wil be tranafr acl the amount of tana 
ftom one tak to the other wil be proportonal fo the aazount 
af identity, Thorodike coundas the identical elements to be 
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petic sonnactons in the nervous sytem which 479 commen, 
10 the taaks or functions. Ax mediated elsewhere in thu book 
sch x necrologal relereoos zany not be very belphal to the 
peyshologat, abd sull lee 0 10 the educator Bit mw cleat 
from Thomdis's expostton thst hx comico elements have 
every wade ugpficance. Thos ht wriea "Chief amongst wich 
‘dantioa) elamenta of peactca? amportanos 12 odaoabion are 
‘umocinties anciadang xs about suns nad wis of method 
and gusoeal prmeaple. ..." These elomonte, Ubeo, may be 
slamesta ot 

(1) Condes 9, tha et of Lats hale that of Preach 1n 60 
{ax as the words are wizuls, eco as “terre” (rom “terme”, 

(2) Mabled, eg Inarang a stance usa whol rather thao Line 
by Uae, 

(B) Tdaah ¢9 the rea of neatoeen cultevated = connection 
‘with ona spac enbyect may be made to umadinte into other 
sctrnties 

‘Toon's Tasoey or Cxureasiasmox cr BXPEMENOE ex 
lame the tranaer mn eras of the recopmtn of epplcaton of 
An expencaoe obtained a ane conatetoh totberccanessone Te 
‘emiaaues the conscious recogmtion of tho wlentica element 
sm ea many aaatons 08 posable. 

“There 16 not noveasary any oppostuan between the 70 
‘theories sad each has helped to elecadate the effects of tunaler 
‘Batan alternative explasaton of the fact of tranafer  pod- 
table by the ure of Brxamux's Two Facror THEORY 4X0) 
ua Docrame or Nosomesit Hare “common ralatons” 
‘would ropply the key to the aclaton of many & problem in 
‘ruaaler 


{un MEvroD oF RQUIVALENT GROUPE 
‘The tecknque commonly employed sa expermoents on tran 
for may be made clear by « concrete example Suppose we wish 
to owartam how » mec parce a arn poy would 
affect the sbusty to learn prove. The first step 16 to mele two: 
tauivalest groups And B Pree Teer Kren acd onthe 
“ML, Mat anna Pp, 230K» 286 
+ CAST ating hood Bae i pn 
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‘emul of tha test the groape A and B ace picked we suck a way 
‘hat for avery momber of group A there x x corrependng 
member of grap B of the mune abty for learsing prose Thus 
‘the bro groups wll have the same average ablty for learning 
rose ani! the uae varability with refervoce to thu average. 
‘Yor ag exact mxperimaot it wook! be necessary to equate tho 
(groupe with respect to mitalligenca, schooling, age, ioe «nd 
vox and other varabln a2 woll. But, m practoe, it obvious 
that tha could oxly eppraximtaly be effected. Group A, tho 
Practce Group, ia then grees practice in Imening poetry every 
day for a month, whe Groap B, the Control Gromp, gota np 
Dprnctce At thn ood of th manth both groups taku another 
Prog Text ¥. 


Group A: Prose Test X--Pructice m2 Postey—Prose Tost Y. 
Group B. Prose Tee X—No Practise in Poairy—Proce Test ¥ 


‘Aueumung that the Prose Tea: ¥ w equal 1: eificalty to he 
‘Brose Test X, 9 posutbe that both groupe wil mprove in 
‘Teat ¥ pactly aa w meant of prectoe But if Group A has a 
Inher srerage sors tben Group B ix Text ¥, iin pomble to 
Aataraune whether the gain x semiScant (ef Chapter 39) If 
(hur are no gronds for smn that the two prose tata are 
cf equal dficlty, tu more exact to empl four groups A,B, 
Cand D Groope A snd C get praotns 1x learning poetry, B 
snd D get 20 prachoe Tks folwag scheme will make the 
‘rooedure obmiona. 


‘Geoup Ar Prose Test X—Practice m Postry—Prose Test Y. 
Group B: Prose Teat X—No Practioe m Poetry—Prone Tost ¥. 
Group 0 Prove Test ¥—Practos in Postry—Prose Test X. 

‘Group D> Prose Test ¥—No Practice mn Postry—Prow Test 


‘An inthe formar cae, the four groope have been tatched aa 
nary aa pomible The gain of A over B in Tews Y, and tho 
(gun of Cover D in Tost X, can now be everaged.* 

‘Ths chapter will be concluded by a briel seocunt of the 
cexperiental investigations which sonzoat the problem of 
$010.01 Taman Zuma tpn Ohare 884, 19 








(6 TREOSY AND PRACTICE OF PSYCHOLOGY =o, 


(rancor with edvoational methods, aamaly, thet of Meredith 
me tesching of scimce, that of Hugten m the tacking of 
aarthmete, and that of Gumey im the teaching of modern 
Tagua. 
‘Gonecroverass or Mrraop 43 4 Mauss or Taaxarza—A 
‘recent mvestigation by Mered:th? woggeele that consrourcess 
of method may bs an amportant agency sm the transer of 
‘enining. Three groaps of boys of spprommately equal average 
mtallgence were chosen Group A was the control groop 
Group B reouved meideatal precio 1w defining scentlic 
terms Group O were wonnad 1 defmaton end there was an 
txphat retermce to the form which a oorret defnston should 
falco Tho tvanaoe to be investigated ws from the defution 
of wentife terms to Uhe definztion of ordinary words in daly 
‘ao, Wren the tau mus completed all ve boys were tevin 
sgtun, and 16 wae found that Group © bad beneited by ste 
‘ennng mn deinng enti terms, whit Groop A aod Group 
‘Bd no btier than betore Meredith's renulte suggest thatthe 
amsthods of exence when conssinosly recogried by the pupsls 
my beconie nical whos function generally ‘This i a very 
forest dovtnae from thet whisb would assume thet the 
formal dueplne, whether is Lats or macence, soproved juig- 
suent orantect of what not Tz agreement ae the conclastoan 
‘of Whapple! wie be reocsmeods that tesabers should armunge 
‘he work of their pup 0 8s to famitate tho comacous reog- 
rata by the popls of the methods by whoch meotal wark ix 
done Whipple aloo pownts oat that brgbt cbldren may be 
cexpeotd t0 serpent Goll clukizea in the emoxnt of tranaier 
gauued from spe tramzg. Thus» what woud be expectad 
1 view of Btruheim' foding thatthe igherstago of eation- 
finding ws that where the relatos are “‘sbrtzacted” and have 
‘eoome concepta which are elective for unrversal use ® 
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‘Tae Dan Vaux or Nowman Qiems—Another sindy 
‘which has a bearing oa tka problem of transfer tbe important, 
anvestigntion of Hughes. Here the dnl vadoe of umber games 
‘was approsched from two standpoxts Hughes formulated wx 
important crtara whick good eumber gama should any, 
sand then compared by expenmest the dall value of good 
umber gieen with that of conventional dail mathods 9 
fanthmotic Tang Ballard’ teria of addition, two equal groups 
‘waa poloctod, tha bjocta bemg Btandari TI boys. One group 
practned addition by dit motkods while the other played 
number games. Fifteen daly pence of Sltoen munutan” dm 
‘hon ween girea, the experstint lasting Just over three wets. 
‘Both groupe were tated after 10 pracizces and alto at tho nk 
‘Afler 10 prectcns the dall grovp improved 25-6 pes cant and. 
‘he amas grap 173 per eat, bat after 15 prectoes the sore 
ponding igure wore 343 per cont and 321 per enxt At the 
‘oncluton ofthe testing then, there a 20 mgnifcant diferance 
Tactwomn fhe two groupe in apite of the farts thet the taate 
Savomred the dall group, thet the dail given mes aa grod 48 
ould be devaed, and that the games werr only played Steen, 
‘umes, ‘Hughes therefore angpesta shat these gates are 
‘pence to much of the practer at carcnd on 12 school. Tt 
‘obvious that interest in wmaing the pame s« potent inter to 
‘acccut for the improvemeat shown by the games group, Dut 
[Haghee' pointa out that ander the cond:tota of the tol, he 
anterat wad akown also by the dill group as they guemed they 
‘warm talang part in a compelinoa. Under ondmary achocl con 
ditions, howover, the advantage from the pourt of view of 
Sntareet would lo wrt the gars, 





"TM VALUR OF ALLA READING IN THE TEACHING OF 
MODERN LANGUAGES 


Methods of javowngating the valze of pracoo m slant 
reading m the teaching of Engh have boen demonstrated by 
scbiG Boh Ta Pn fan in pet 
‘iptkee Ye of Noms Gam Sac al 1, 
Sept 107 
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any American invustgatans* and by Weat*in Indua. Gurney" 
pen to be the fint to apply eech methods to modem 
Inguage taachng under ordinary Englah wchoe! condshona 
‘which movitably demacd some work of the drill and cae 
teaching type. The power of wninng « foragn language, the 
poet et eakag tor the pone ef unteranteg he 
spokan by otbars are not ectrrtuas which are practised by the 
rajonty of pupls in real Ls but, na Gury pointe out, the 
pownr of rmding # foreign language may very wol be, Sent 
reading peace wae found to be aoperor to the teu 
taathod of traclstion for enabling tho average pupil to attaun 
rvading power and, rom the porn! of view af wabool organ 
aon, thus power may be developed wth « comparatively wall 
cexponditore of time yea when the trasisten trawed pay! 
showed a hugh eadiog wpeod, ks camprebenapcn ct the narrative 
‘was unualy not up to the standard tian by mnt reading 

‘Such practice when siren to pops tomeeds the ead 
of thea sobool oozve iavanably produoed eooedersble 1- 
creas of speed with meroneed comprebenaos, whether the 
opi were of high ot low ngusne sbiity. In eerber agen, 
tile readiag proved eupenor un producing reading power to 
‘tho study of textbooks of “French Coumee” type even when 
these were supplemented by « carta amount of trmalation 
of contuuoue pareve. 

A group of 108 boye atthe School Cerafosteetage vane in 
poet atone of Gurey’s tees from 225 to TS words per munate, 
the median apeed being 127 All bad been givea a four, and 
sao Se ra vane Pa, Os thor asd 
0 year boys after mlent reading practice dung, 

of sphore lee pede speed orate moat 
ddunng which they sovered about 23,000 words of narrate 
maternal, showed an average increase of epee of about 96 
er cant, paraely, from 78 to 100 words per mute, Seven 
atudenta who had talen thei B.A. Pass Degree an French law 


{a te Tentng of Modera Lacgnge a Sebo, Md Thee, err 
Ton ise 
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‘than a yea before had » madian eped of 256, whch approx 
rattaly the speed of tho average 8th Grade pol im Amenca 
fn muding nglah when tested by some of the standariwod 
sale nding ata. 

‘The opabot would som to be thet the average pupil fier 
stdying Prnch fr four av Sve yeas ounzct be comailered ta 
bo an cent rosder capable of doshag with onary Freach 
texte for information or ploaurs. In the worde of Garvey. 
Aur not sees to be yo: reonguurd that = order thatthe popil 
say lara to rod Broach, be must be gen practice i reading 
ih We are, na far no th all w concerned, 
frat to dizet” methods” 


QUESTIONS 

1 What exactly ie mount by the tar “formal” i the doctroe 
of “Jorma Traizong”® 

3 What ast by the tare “formal the phrare “orca 
201» touming’” as appbed to the procndare of Madame 
Montausont 

3 Can thn “Yorm" takeo ia tn sense of “aot be doveloped 
depeadently of the “wzataral™ taleo in the pense of 
* coptent"* 

4 Porzalate have clamad that traumg of the “Yor” would 
be effective azuverally, but just the mune case mght be 
sade for “msteral” trang Cooder the experapental 
eridence bearing on ths watement. 

15 Beams ene the doctrn that "the power to yudgo 
‘nreased by yodanag” 

Bor Questions 1:5 of C Spearman, “Qusbiied and Dn- 
‘qoalod Formal Trasung”, Jou of Bap. Pedosogy, vol 
3.No 4.1916) 

6. Gives bef résumé ofthe results of experimenin on transer 
swith reference t0 Reaction Time, Perception and Dis 
enmmation, Sexson Motor Associaton, Mecory, and Orom 
‘Eévostion (cf. D. Btaeh, Educational Payton). 

1. Give a summary of Thocadii's methods nod romlts in hia 
sesnarches on transer (ct. Journ of Hauc Pryehal. vl. 16, 
pp. 1-12, 83-89, val. 18, pp. $77-408). 
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ouAPTRE 1 
‘THE MEASUREMENT OF SENSITIVITY 


Mavens —{1) Coloar Comparstor, obiauabla from Memes, 
© F Palmee (Loovon}, Ld. This motordriven apparatus 
allows two saterlocang’ colour dacs et along radius 0 
rotate at gh speed, and ecablee the proportions of the two 
duce to be altered at wll denng rotation (2) The fellowing 
Hang wiandar’ colour des, Red No. 2, Yellow No. 4, roan, 





non 


No 7, Bluo Ne. 10, together with shocte of 
(papers grad from black to whita, eg thou anppbod by 
2anmeraann. 
Secon 1 
THE MuAgUHRNENT OF ADEOLUTE THHESHOLD FOR 
COLOUR RATURATION 

‘Thus mencuremont io affected by many (nctors which caanot 

Inne be dhacased, but sttantson may be drawn tothe folowmg 





osnte: 

(1) I, for example, the thro Sor red ia roquiod, it ia 

sudrmabie to have the ovedapping dae of « gray of the ume 

‘rightness as tho zd. Thia should be determined by a previous 
ns 
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axperiment as follows Using one of the peysbophymeal methods 
(lesan in Chapar 94, ti propertios of ack ta wha 
‘ho exoamaayig Agus shoud be dexermnel vo that tbo 
rembing gy shook match th red in ghicame "Thin grey 
‘al oregon to 0e ofthe sane of say pape an sis 

(ny wal be wed 


CHE) TE, el oaly for the over 
lapping die but alo 
for the backgronod 

(2) The opening 0 


the background 





‘hnos to rotate wathoat toachang the background Thu sem 
to eliminate the contrat solo, grea Te ie not advaable 
fer the red dsc to Inve emallor rac thac the gray dic, 
5 the contsae: nage of ren surrounding the red dws would 
secen una cloe to of the peeeace of red 

(8) B abould be aaked to jwigo whet there is « edb 
colour preeat oe osiy yay He therefore knowe that no otber 
colon wll nypearu thet parbcalar txt Thus knowledge alone 
‘al radaealyafleottbe mae of the thresh. 
Secon 
‘THE MEASUREMANT OF THE DIFFEREXTAL THRESHOLD 

YOR COLOUR SATURATION 

‘PaoomDoe ~The coloured duce shoal be mounted os in 
{sn Sagem ‘The oobe prt eto, 

two ovealappag duce stowng 157 
no Bese ee 
‘nam ex the grny. The mar part 
Ihore to th count he popes 
of gray aud rad expooed cas bo varied. 
‘The apparatus ia vt in rotabon, the 
areas ihfed and 8 edge water the 
inner part contane more bon Jes Bins, par gg 
x the same arcount of boss tbe cet, 

‘The Goowtant mathod desenbed m Chapter 24 may be wed. 
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Bayploneniary Experment 

‘The abure expanmest shoul bo repeated (whoa the oxtar 
duce ure adjunad 20 that 90° of Gray and 270° of Blue ace 
‘exposed, and (} 20 that 270° of Gray and 90° of Bloe are 
exposed 

‘The dfforetialthreabold shold be caleclated for cach oat 
snd compared wtb that cbtamed m the angus erponment 
‘Tho resolt should thes be etaded with raaronce to Webed's 
Law (@f Chapter 24). 

DIBCUBSION 

Som mvadaals are euch more senmtove than othars to & 
parhoslas stumalas it was wad that Fiel-Mernbal Bast 
[Robera coukdatec the presence of» ct hudden 12 «0m, 
x mado hc il at cage. Bo that on ut may, there are several 
Tada of eagtimty whichever acne organ m conmierad. For 
‘aniple, colour eeaso or ooloar teaafrty cab havo fay 
smaazings OF ther, three may be mextbonod re, 

(2) Colour vase a sometares takea to deocta the capacity 
10 10 a eanunal amount of a colour when waxed wit Ula, 
‘whe, gray or another exkoez* The absolte thrbold ws « 
imessure of thus capacity The artwt mung bat colour ot 
paunng « pictare and the chart examining fon precipeaten 
‘or producing hs yam wold be axpeced to Sid auch wcapuctty 
‘ reatamet Carre rulway' employees hold alo poms i, 
‘ts mero absence of coloer bindsmm may aot be » auant 
‘qualfowtana in ther cee. 

(Q) Coloar vans may also maa the capacity to detingah 
betmeen two abades of a pacteelar colour’ The diferente! 
‘hreabold 8 measure af thn capacty. It w recorded thet a- 
ployee 1 velvet factones on the Rhice ould exzango a that 
‘arrest order forty shades of bck There ere alm arta, ral- 
liner and workars in the cloth trade who exkiba marvelous 
powers of ducamazation. 

(@) In ordmary fa one undersiaae by exlour eee the 
Pa luetaty be Rate Pa pra anode 


NG'W isha, “Unmeectaagia tee Pecteninbrehobemy. 
dang be Sebuluaten” Pud-pich dited tl 8016 
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capacity to judge and evalzate colour ombrastians nentheto- 
aly. Crlaed raoos difer from sevsges m thew nestbeie yuig- 
iments, obnléren dufer from adalta, Even North Earopess 
‘natons difler frum each other in ther colour schemes for dees 
or house decorations, Aa these three meanings of onloar sen 
fuvsty may bave ttle in commen, i = necomary ta ntcy 
Dy staolf To thu ead the signifennce of the term “threshold! 
which was untrodused into peycbology by Herbert! wast be 
learnt “By the threshold of consccunaess I mca those lots 
‘hat an vdea overstepe ix pasmng from » state of complete :2- 
Isbvion to « wtate of reabty ” Tt ia an ons sense Stang tbat 
‘Herbart should have wntoduood such « term, for he hind 
‘ran aliviog example of « thrahold in 0 far as ho wood on the 
dining line between the metapbyucal peyobology which 
‘igned before han and the santige payshclogy which began. 
todevelop starwars Itwas Fechner, howevez, who developed. 
this cnnoeyt of the thresbold in ius epock-malang work an 
‘he peyohophyncal methods By « theesbold Peobner minpy 
sant thet pout at winch » wuraulus o w emuloe-differanon 
Yecomen put noticaable. Kor example, move & watch very 
nlowly away fra 8'x ngbt ear and note the dintanoe at which 
‘the tclang beoanen iaaudible Now move va yard farther 
away azd thes approach 8 wth it vary lowly and nota the 
flintaon at whch the tikmg becomoe audible agsm Tho 
mano of these tro datancas wotld be & maasur of the ab 
tohite threshold far mck 6 sound. Salary, holdang the watol 
‘eh aspecsiod distance umaller thas tha threshold, xt would be 
Pownble ta determme what distance must the watch be moved 
from thus point x order that the wood coud be defintely 
miged by 8 to be loader or fainter Ths datance wookl be a 
secqnare of the difercinl thresbold Obviously each expen 
rent aught tobe ropeated « large sumber of tame 
‘Time ABSOLUTE FHRESEOLD FoR COLOUR AATURATION 
Ruarion 10 Agx—Docs the agnitade of the sbeolate 
threshold depend assuly on phyeclopoal condirioan, probably 
Snhmntod, m thn atrectare of the aptvoal sjrem ot a peyeho- 
FAL Mata, Wen 5 58 
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logical factce such a8 scoscaration of attention or the eet 
of practice! Wundt eld that physiclogal facars are ere 
ocunant and tht payebologioa factors were only of ccondary 
amportance Yet found that tbe abelatesesstity for colour 
aturstion two to three tunes gest et fourieer yervasitas 
‘sive, Itmust bo acknowledged thet the weight of erdence 
rgaoat the posabibty of phywolopal davelopments in the 
optical yaters gong on durmg sehool posta. If po, tho 10. 
caonod weatunsty at lourtews, must be largely the Tenet of 
peysbologral ctor Bat et obvioualy dibeal to prodace 
toy physnlogcal evince which would aSect the imoe 
‘Rauamion 70 Dovenrrance —Among my aubyecta were & 
umber of wings and the revcite weraed to ahow that vary 
soften blige 20b only pomemed the mame satiny 0 a par- 
‘esalr clear but furor tht th sensi vitame fr red and for 
sreen run paral, abo those for blue aod solo, «9. ooch of 
fhree brothers bad lem than average veacivty for bu og6 1 
the cave of rod and green, but groter thax the average for 
bloc and yellow 

Cine Weasere Bach conssderabons exable wa to a0 & 
Aefntion of colour weakaess which saay have practial alee 
‘Ghldzen whoee absolite threabold Sor « pacheular colour 
satartion hes apprveably below the average for ther age ae 
‘to be ragarded ak oak for that calour, althoegh not a8 any 
sana subject to colour biinem Bock a ttt, whon standard 
lind; may have obvioan voostocal applications 

Ruuston 70 Teraagractiox Vanco vurws have bats 
exprewd foe and agumat admtiiag children an eobjecta a 
peychologial expenmenta Expenmental pedagogy ed. boas 
an exten for years befor Woods ve st bat blamag, for bo 
Tuell ad wed true adalis 6 tos renearchar Tt all 
depends on the natare aod dificalty of the stroapection do- 
sanded. I oame tothe dedasto oooelanon that 12 expernnoat 
‘ike tho decribed n Beton 1, exact peychopbymcal zethods 
may be used with the average child of fre years, a be cno be 
showa te be a relable abject. The age of fou eax roughly be 
regarded as the mit 

TResarion ro Pasomca.—Practon dom not soem to have 
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much efict on the magnitede of the absolute unsiterty for 
salons antoration. 


‘THE DIFFEREWTIAL THRESHOLD POR COLOUR aATURA- 
TOR 


‘Senustvity n the senae aio neneases with age but o0 the 
‘whole the mareaas u not go marked an wn the oan of the ab- 
Aolutethoaold Ths a rstherramarkabie, a ont would expect 
eyohologual factors to play © more domourant rle in the cape 
of the dieestal threekold. Kobalt aeverthelem ooncladee 
‘hat the sarong 39 the dilereobal seaserney wath age sn dye 
to the operntion of prycholopal factor. When mbligs wars 
tested Kobels found no evvience of fraily reaesablaxces with 
‘aspect to diarental sexaitrty. Purtbar, prache waa fom, 
tw have an elect, but only whee proloaged 


GUNSITIVITY Ex LIORT-ADAFTATION 


Ua vl knew ha ge 
als Stns ates aps tomas 
promeieneepr eect 
‘Tho amdniver or the eagivednver may at one morent be 
og ui colt et 
‘rea pt, al 
NTL apc cane ae. 
omc WE Cpr ee oa, 
Sao en a moat Tae en 
SL SS Te 
ower lamp Ths woe deenced suitable, although the prosent 
Ea MS arnly colt tops ven 
Tica a i poms oto pat hae Eeg va 
rod o tue yr eral wtil Seay = ore 
Bi parpento rectei Uee 
Sone antec wre ar 
2ibaphoeriere nto arate 
Pople wa Hh et pas ae . 
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tazung en elects lemp, rach us the Sigmens 20 sandlepomes, 
gaeled lap (118 volta, 33 mm bob}, In tho int of tbe 
box, teeing the exec, wan 5 ols 1 sncbos square, 20 that © 
‘utah of bgt ooult be threwa ox the seen saghtly below the 
eval of Biv oyen whan 2 shatter was rained. The enall Amp is 
connected witha mtable accumulator and an wmmpeter, At the 
cad of thee minutes the bg lamp w sontched off cd a cereent 
of 06 ampere w mat through the sca lamp, ead § os 20+ 
structed to nay “now” wax be cao ae the puich of ght: To 
hock the readings « osrdboard with « hole mt wan placed, 
‘laeoly 1m fro of the window of the Bor The hole waa ther 
fcuare, or trangule, of exoulas, sod in sack instance 08 
‘squace inch sa area The tame taboo by 8 toon the sbape was 
noted It w necessary to aesertau by premmary experiments 
‘what a 8 mutable cum for the partcaar lamp wed Ts 
slo uatared that an absoately dark om 1s avaiable for the 
‘expenument 

‘nw clase ot 31 boys, Beanett found that the qu 
‘udapiee naw the ght alter 1 min 1 ono, whula the wlownet 
ook 7 min 95 wee, the Qeartdas boing 2 iin 17 ane und 5 
‘man 15 voc wad Median $ mim 49 ace 

‘The corresponding Sigua Sor shepis coeraated sine pes- 
factly with those for ight, the Qosrtlas burg 3 min 48 vc. 
sod 6 xa 49 vee. and Modan 4 mn. $9 0c 

‘Bennett also found no corrdation between the epead of 
sdaptatzon snd ruual acusty as tonted sa Gaylght by the 
cedinasy Szelle, Tee, « rorlt winck w sn agreement wth 
‘hove obtained by Pgs by the prema writer, 


QuzsTiONs 

1. Show how you woul proceed to mesaare an sheclota 

‘zonbold and » deferential Yzresld un the fl of andxtoon 

(ef EB. TMoheoor, Rzpersoundal Prychology, vel. 2, Past 
3, 1906). 

2. Using = bag of flour sentably weighted, show how you conld 

senmure 6's slaty to lt a mark chetaxt 10,29, $0, 40 and 


ne FiO MO Miner Bede feta”, Bot Jom. Ppl 
‘yi 
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10 feet, Dunas the revue with referenon to Websr's Law 
(el. Chapter 14). 

3. Using golf ball and » jigges, masise or musbsemblck, 
sensors Bs ebibty to approech « dag dvtant 20, 40, 00, 80, 
sand 100 yords Ducum the rsalts with refereace to Webar's 
Law (of Chapter 24) 

4 Moarace 8's vemal army, for exch oye, ung Suelln's 
‘Test Types and employing Spearman's Method of “Bight 
‘and Wrong Casea” with the mtarvals unequal (Thu quea- 
then infor the advanced stadent CE Bni Journ, of Papobol 
‘yl. 2, 1008, p. 237) 


Reerscns 
2 Boake, Soper Pony el Feria 6 


CHAPTER 1a 
EXPERIMENTAL AESTHETICS AND ART JUDGMENT 


Repermant | Colose Preference 
Marnausls—A mopply of coloured paper shoeld be avasl- 
able 
‘Mrruon—The Methad of Pewed Comparer — Suppose 
‘thn eolaur to bo compared are spectral Rad, Orange, Yellow, 
Green, Blu, Indigo and Vik prepare «sot of squares of 
tage colours, $4 ore and w neutral gray cardboard 20x20 
‘em, pitrond inthe nid by two windows $3 em and 8 om 
‘part Each coloar shoeld be compared with every other B 
‘lsat 4 table wath cloned eyes Lapa wo colcure on the table 
‘oud placis tho aoutral frame sz poxthos ver them At the 
‘word "Now" § mews them for two aecmods and then gives a 
Seewtion an to whack w the aoc» pleat To easere that all 
combmnations ae taken, the following chart usufs) Nota that 
ash coloer comes toner in conan Lats be wt Bet 08 the 
‘nyt and thea on tbe lft sn order to liminate the pacer 


17m wv uw 















































BOAT AD ruAcmit ov PeycHOLOGY ex 
{at tha Roma senna I HT 1¥,¥, VE, VL Sate 
tae sous 80.70, BY at he in fe Gc 
ES SSS tae gears eset 
fn eles ptr m Septet a og) 
crural wegen ay be mel Tat 
; ‘congas ey 

Arabic tures now denote the coloas. Arrange the coumbuna- 
Prreetroteeiarntn 


2 


Bos 
“ou om 

BR es 
6% Be 
uom 7 & wt 


tia now auny to sos that the following seguence wall prove 
eteorre= 12, $4, 06, 18, 4,85, 48, BT, 14, 25, 88, 47, 15, 8, 
31, 16, 2, 45,62, 28,17. Bot m onder to avoid the 

Ww be meossaary ta epent the tt wits 31,48, 68 ete. 


Sede haere na te sb er 
wn tem en Raesly fo ae 
Soe gets ts wn cap omy cost 
Se W masa y maar et maces tees gece of 
Sea ys tr lr 
suas maar wpa fees Herc 
Tetene an awe oo ny flay 
‘whon anked to say which of two colours is more plensaot. 
Sate oer hw mana 
‘opamp 

"Bulow fund tat ems indica war ove afocted 
ty tachnmepetteaion oy sreletoag wret 
‘ogayothecs aoe by the plyrilaycal expat 9 1 woe plang 
Siig chen monty esos tk 

roe tn tn 
 antmomak 
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colour was pleasing or dxgleaing boeante of thethingsof which 
strumindsd them; ell other mare by the charoairaxpad, 9 
1 coloar m poamag beeaese tefl or duplessing becouse 
sggranve Tha, of couse, most uot be talon to mmx that 
tndinduals can be dined into types It» perhape not nove 
sary naw to ameriain to what degree the belamour of the 
‘acyeot those expenments may be regarded an emote, it 
eed only be moted thet the methods used for mrarigatag 
sumotive behavoar are bare sppbcable At thu stage « bnaf 
‘ecount of tech aetbode mast exiice, They oun be divided sno 
(oro claues, metdods of mpreance sad methods of exprenoon 
In the former the subyect gives an mtzoepestive report on hin 
fools when o rtazules mack as 2 clon? bas bean shown 10 
‘um, or ele the relenve ateanty of feehng us saumated when 
‘corttanulens paired apne acotier Tn the later? ax attest 
1 made, wally by compieated epparates 1 zote the bodily 
changes which have coourmd, sch as change sz bretbag, 8 
the rate and ampbtde of te pola, 12 blood promi, 12 
Iheact actwoo, w the peyeho-gaivane reschoo, in resoien 
‘tua, un the strange nd ampbtode of muscolar oosteactians, 
amtalvaty secretions ot ma the dacharge of glytogea from Ube 
liver into the blood stream Ix many came tw adoanbe to ome 
the method of mpreaton and the method of expression ama 
(aneoualy Tt will be conversa to daal woth the former fmt 

‘Mernops oF Derxuauiox --(1) The Method of Chow ~The 
10 sho Inown as the ordar of mert method Objects rch wt 
sedvertuements or petures sre mumultanconsiy exiubred and 
‘the anbjecta are anid to sang the valan of $ to the moet 
pleanng, 2 to the next pleumag, and so op Tt. obmoualy a 
songh method if aly fer the fact that so mach Jett to the 
‘wham of thn anbjeot, evan thoogh the obecin axe pracaed in 
«constant spatllecrangeaneat 

(2) Metbod of Sonat Judgments—Each object 1 presented 
snngiy, alter the subject has icart a scale of abvcte affective 
‘vale much ax 1, vary Pleasant; 2, modmately ploamat; 8, uxt 
lessor, 4, ndaferet, 5, yur: unpleasant, 6, moderately u2- 


1 M Spatnde apn Prema md min DL cap 1, 
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ones 7, vey eapleamat As Myer: pout et this method 
Aecyen at 2 valtable coral over the meta! of pir com 
(panms, for albough one cbyet mm be preierted to another, 
Jet sinlately the sxbect may be ecient to, ory eve 
abl 
(3) Te Malhd of Pred Conporcon —Tina so many ways 
{a Sho most marching, and w tbe method employed the bat 
is When s standardued sale of oloar akan general 
‘se wil be posto craapare groape with reapet to toe, 
‘ge, mx, ealtoe oe oveepatson Ae that bas act yet matenal- 
tod would tbe too moh spr eve to aumuarue the Te- 
tls of vances expermenters eng difweat clear Coline 
tod Drover! refer to na teverugntion where ren abd women 
‘todenin pot the rtaraid colon ofthe Bradley see he 
follomag orier of preference 
Woes Ble, Vise, Grom, Yellow, Ro Perl. 
Wea Bloe, Violet, Perplo, ed, Yellow, Oreos 
With young chitin yellows and meds world take w higher 
pout. 


Bepermeni 2 drt Sudyment 

Marnniath —The Mear-Beashore Art Judgment ‘Test, 
Mont yenoee coapets the tart wihis Ay rauted, The 
saatanat cousin ofa book with 125 pam of pcre, and m8 
he obtatoed from the Bareac of Eévosboual Rescurch aad 
Barvon, Davamy of Towa. Tie pre » vay rawonubl, vir" 
oapy fr $1: 10 copes fot 8878, 38 copes ler $266, 10 for 
{0 Back 6 shoul compet ttt socordang 10 the varae- 
‘hoon pea wit the tow. Without seqountng the Be wth tho 
evan an green iz the key, the promt writer hax found 2 
invkeetive to ale cach $ to repent the tet afer w wouk's 
2blaral wh the wad matrocto to ge a rows far ht 
‘efeence tye found thatthe ygent has bea ler 
{oaram cae Paruslarattatonsboek be geen ta howe 
‘ane and the reason fr the sbenge shoul if poo be woes 


* 3, Myen, Futhnt of eprrem Pate, 10, Pet Ip 3. 
Vat baa tnd Deena Aopen Poplin p38 
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‘woud. By roosting Ch tnt un tha way B may find 2 caer 
to naalys bi edges 
DISOUSSION 

‘iow acta axe nally bald tm detingeih the bmn vce 
‘toma the rt of euaion, the seco for rub, te recog 
cf moral ws ad the sasthete eppeeenton of easly Aen: 
‘won ll Ree bo ecaned tae, 

“Sien the poy snvage dou aot davot als daya to th 
serge for watecte or to actives wach ary ety 
fara Deep wha astave ore coevng br besttal cheats 
“Hie wll baer valblecoumodites er lace die pect for 8 
‘ere inne which baa captrated to acta aca, {nother 
words, he w influenced eestheticslly by certan objects which 
Caraspond to te “objec fat” of bis ore cand ober. 
Crade as bis yedgmeat of rach objects may be, sts nevertholees 
Asana and ier un sport pec from hn edpoent 
aptanag hs qoaery ce Bgituag ho ete 

Tn the laboratory also, of two tones differmg w pitch arn 
sousded 18 reoomon there 9 no dicaty in dending 27 
objective manna whether S's judgment m correct or pot, 
SSmalanty wie ropa tothe ore aon udgmenta whoo arn 
demanded, for example, in « teat of wntelligence or at » eobool 
samnaon. 

i, however, two protures are presented and one 1 axkood to 
andcala » prferacn, bow canst be mcertated whether the 
‘ralerence i "correc"? Whe to oot tke standard? In fet, 
‘bitatall tas thatthe ea andaclt 

‘wo pecatings ave cecoged a8 mslerpiow this Gl 
culty wl be canlyappamat when they dlr noch m emia, 
That» ooparmon of Hal's “Langhing Cavabec™ with 
‘Tamers “Cromumg the Brook” wook! appear fla ix task 
seetic campos Bx? even i thn two Sie 200 les wath 
regan tothe Ind of abject treated coe may often experionns 
the futhty of ducanring  preferene, For xamplt, 4 com 
‘parson of & lamiscape by Corot sth one by Constable. It 
Toul sppear ta? waster art rte be oped, toch & 
tak us bound to prove diflodt or even impoonbie. Two 








1 THEORY AND PRACTICE OF PSYCHOLOGY =, 


Afferent artista wall dfier = sua, onto and tachnlgne and 
cen fro potare bythe mmc aint camo, forsioalar ramon, 
Ye compared with fuhty. Moreover, does not i the iat 
{ellow thst one expressed preference for one passing over 
‘spoter an a given day that he woald alwaye doo, there the 
‘nduense of factors axtransom to the pictures themselves to 
‘be ecpudered. Tas if one iad to decide between a hobday om 
tina im the Reagolarge aad x top to Madure, each may be 
regarded in geurw as approaching perfection, but the do- 
‘mon actually made will probably depend on faotore such a= 
‘ume, cor, pomnble companons, the deme for ragoroan exer 
cua oF for rest and the hike. Salat in the comparson of 
jpasntngs whea cas subject peered the ons which would go 
‘ottar with kus fursture. In the foe of rec dificult: ws aot 
surpraung that experzaestal unstieas fs had 10 ts00 formd- 
ble enti, and ther isan unwarranted teadeney to ws 
‘sane that the crowns ure fatal to expernacatal wvthetcs, 
expecially by wathore who by temperament wocKl not be 
expected te be vary aympatbete Te Wiliam Jasnts wrote, 
“Ty atedas tue thab no good wil ever come to Arh an tuch, 
fron the analyse stady of westbetecs—hara rates, i the ab- 
siracoud eoukd wt way way be cud the bums of pnctica” = 
Bot that far from masziasng that the axalyealetedy of 
‘eothten fale, and wrvo as: wand, the quotation a open. 
4m peroun objection. No one has ever proved that snalyteal 
study hampers the work of the artat Tan wnght of enenca 
would seam to show thet st may toaterally help ha Rabert 
‘Bridges expeenod thin very cleazly “It (the axtana] xmpulse) 
‘may come to perfection only after long coosoun toil and dfi- 
cally—and the sort of toa is dfferext «x the diferent eta. Ia 
all of them the Reasoo a a mont activa helpmate, but always 
‘he servant of the emotion Tt ia mack af the conmmnate 
att that the moe he works ox bs producaco, the more 
Ihe “ooches it up’, the mare ‘pootaaeoas’ rt will sppeat. 

Ta ageement with this woald appoae to be Goys: “Panoy 
sbandoted by mason prodaoce umpowuble monster: united 

2M tac, atin a 35 
22 Beige FO Seung Poop 
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‘with at, she w the mother of all the arta and onga of int 
wonders” Criton are apt to forget that the artutt may be at 
‘os tune + creator chimous of bu norte ressomng and 
another tape critcal yodge of lus own produchon, and 1 & 
remot contieaally uproving it Sech consderstione wil enable 
‘un to make the neceaary rexerratans bafore ancepimg the 
‘nema of Croce? an to the mature af art Crove demisr— 

(2) That wt w 2 poywcal fact, eg. as conatung of certaun 
relabous of les euch ax the gold section, 

(2) That art bas to do with the wanfl or with plearare nd 





pon 
(9) That art ea moral act. 

(4) That art bas the character of conceptual kzowledge 

Te fama to the eras it must be acknowledged thst. the 
tank of portalating art orteras ut formidable, In reoent years 
ach has been ear of the eflacta of “condstiomang” an prob- 
bly all wonk agree that sothebe jedgmenta mught be 
(greatly infloenced—ether for bettar or for woree—by con 
ditoning Hence the mormous importance of ensuring tbat 
‘the arturo taal pronated to young obuldeen ehculd be the 
most mutable And each condition might well bo wih 
special roferovce to form of to coatant. Not anly ao, but mere 
‘brénation often anffioes to modify the agreeablenaat of « 
presestaton Thus rt baa been saud that the spprewstion of 
quarter-tone masie oan be developed among Occidentale by 
repetition Buck connderstions, however, are hardly umportant 
enough to preclude the posubilty of exversal standards 
Clearly if «tert of act talent 1 to bo seriously oounndered there 
mast be some ducussion of the art entera involved Meise 
stoommends “thou ted and age-teved pmeciplea of art whsch 
‘have come down to ts ae balance, harmony and rbythm with 
‘the related onen of tabulity, eymmetry, proportion wad umty”® 
‘Mer lao sata thatthe cotarion of artatio rghtoeas should 
tbe campeachable. The art wodd ehoold afford ris sanction. 
1B Choe, deniae, wean by Aaa sl The Bema of Aeate, 
snap pin 

TB. Mew "One Ait Tabet be Dasovend by Tas Boron!” Poser 
acd hn rk Anaad Metog of ie Wate ie Aaeoate, May 8 
a ot Mteeatoe, 
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‘The tent dome adopted in the Meret Seashore Art Jodgment 
‘Testa to requre » oaapariane betwee: tot steam of diferent: 
value ox judged by oompetent yedges, mx further the content 
hha been kept vo mock tnder control that ooly ove eewont u 
vanod at » time By thus rans the oved of comparng to 
‘works of at is avorded, for, stretly epeatang, aaly ane of each 
pairs » work of at, the other roletes ve sore parbosler oot 
Of thove age-txted prmarples wath which works of art should 
conform i al ages Testo Suctanies, styles of paotng change 
‘ed theonee of ext multiply bat the oat picture aurvivee In 
‘the words of Delacroxx “The tree beaatee of art are eternal 

‘nd wl be accepted by all age” 
emma Exicrits o” Rxrauuemers — Bally" tested whe 
{oct from wx 20 exghteen years of age with four paint of 
‘lotures and asked them whsch pctere m each pax they pre- 
Iermed. A marked docline in tase was noted es the eral child 
grew older Suggested reascas for the dechac are gsven, but the 
conclanoas are only put forward aa proviscaal, and wmely 
120, us there were only four prtaree Gordon une fityoslosred 
plates of Oneatal ge witch were ammoged by jaye moan. 
ander of ment Thea the Ist, $d eke, made up Genes I, and 
‘he Bod, 4th, te, Bers II Ths pictares of seren were placd 
sm chance order, und 8 bad to arrange them in order of ther 
‘beauty Ha wan als tol ot to think of theone of at but ta 
1orige them bythe pleamare or pleasure they gave There wae 
a wide divernty of judgment, end ths wae mare marked 
‘among a group which conauted of twenty experts Neuly every 
ug wor placed at the top aod at the bottom by different 
ydgen Sore sodredaale agreed witk the group judgment 
‘mach better than otkers, aod if they ded wo mone sere they 
‘nded to do oo ete other ‘Becwees one group and another 
‘the mourare of sgrorment ws large, and this aereases wath the 
cave of the group. But ths careful vestigation by a com- 
peteat paychologat ree quenee which demonstrate the sn- 
herent diftoultes of the probiem. If each mg wan a work of 

* Margot Ray, At md Cone 108,78 
eeary om 
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ert, why sak the aubjesta to rank thems? For in wuch oaaoi& 
-might be argued that experts would Eardly be key to ner, 
wed that what we wurpraiag w the lage degree of agronmant 
found between groupe of wadsmduals who were vob expert, 
cepenslly a4 6 judgment 1 terms of pleasure w for maay 
ebviou raasona wnrebable And ax regards the group order, 
sttonson must of course be pod to the composttion of the 
froxp Gorden texted 207 anbjects About one-half were 
undergraduate studeota of the Carag Tnatinte of Teck: 
ology ‘Tbe majonty of the res: wer mea and worsen with 
ao academic consactin, but probably above the wrenge 3m 
swtnbe tramng 

‘Karwoaln agd Cznatesasn® teed art apprecatioa tn paiot- 
gy architecture, inastral seo, abetrct dngns and colon, 
‘ung three methods (1) Ooeoparing two exarpla, one good 
rund ave bad Toe auewer m coven by Eve apeiic reasons, 
only one beang correct (2) A mngle picture ss jeg we good 
‘or bud ngaun checking one out of five reasons ($8) Balectang the 
ttt of four examples of anlar eabyecta 

‘An sadente of entraaed gevapa cvetiapped into the hight 
‘0cp, the authors suggent that art taste ie astro oF catty 
‘oqured Further, « corzelstoa of abozt 08 between the 
‘asta and ‘Tharetone’s tet of intlbgenco was obtaizod. 
Another ttenst atudy i that of RAlio Drought? who 
‘oooptn Hegel's dafation of art an "ide fee acd adequate 
‘embodiment of an ee, ia « eaanner peoclnly adapted to the 
dea tal”. The fendetantal entaia chonen wens unity, bar- 
‘mony, properiow and congraity which are tentatively deined, 
A tent battery of ume neta of prtures, ve to a ot, were made 
by expute Bach set dealt with oan specie mibyect and oon- 
rmitod of the perfect petars; exe violating unity by ereanng 
‘oro oantre of stares; one volating harmony by omumoa of 
Any meggestion of mhytims or suggestion of relatedness of parts 
‘ther thas 4 feclag of ouenese and spatial relationships; oo° 
vnolating propartoa by lack of balance x the compoution: 
GLE Repeat 3.0 Cua, te ot appa" 
"Tim Mies Drei “hfe Stowe ape Atte 
Journ of Blan Remark ra 500 B19. 
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ono violating cougrnity by strxiscng nuperlcons fates OF 
{eatares anstited to the geanmal charscter af the oomporiton. 
‘The peued comparson method was ceed Indivniaal choices 
inched all poumbilee from chow of beet acture to choice 
of the moongraoat. In geamml, the orier of prefernoe war 
perfect pitare, that relating tzsty, that woolating harmony, 
hut vilktng proportion, tbe incongracus pusine Tuning 
1m wrt causes an iserease of senarty Dot the vanous Tilae 
tuona were will found to be n te sume otder It ntarntng 
to nota that the yourger shildren, ep to aboct eleven years, 
placed the icongroous Pstars fst, but the adult and yovenle 
‘roupe wary les eazoyed by « msletion of ety than by & 
‘oktion of barony ot proportion This largely sorroborated 
by Jacob! Mewr-Seusbore prcteree were divided into three 
asmcs scoorng a6 they Tolated balance, bormony or unsty 
1s was found that secondazy school boys, between the ages of 
leven aad seventsen incleave, attending the Oity of Leeds 
‘School ecomd Inest matin oa protures moleting unity, and ep 
to the age of fourteen they scored most marks on pine 
‘latng balsace. 

‘Aar arp Nozoxresis—Spocrtsn' bas resentiy apphed is 
fundemental pracples to the anniyus of aruatio oteatons 
“Hi low of energy, whch ecouacon thatthe guattty of mental 
‘oubput must be regarded emuwtan, ide the aruat(o elim 
‘ate everything trvlovant to ha az One 8 thus reminded of 
‘Alber’s vow: “I nll dace beanty to be « harmony of altho 
Doris in whatacevereubyect 1 xppeame, fied with uch ro- 
portion nad connection thet nothng could beaded, muna 
‘or alterod but for tha wore”.* 

‘The law ef exergy alo bas the at teacher select poten 
‘hugh do not anénly tax the mental open of the echolae. 
Farther, Bpeszman's praepe of rtertnty whieh demands 
zepotiaon must be sapphaented by bas principe of fatigue 
‘which require venety. Hi foank prople that constion 
oF stnvig inteansee coguctn or Knowing, and an atenpt 
LAE eh che Damn Bot AS A Th Tao 


Or yd, 190, 
2 Ce ER Beaty, dan mate 8 


a REPERIMENTAL AESTHETOn AND ART JUDOMENT 161 


1 mads to chow how this pnomple funvtons w art. The fith 
‘Poocmple a that of “primordial poteuces” which ecconsts for 
‘tha wedly dulfrent yexpases of dullest grovpao! wdivdaala 
‘0 works of art, Under ths beading may be stodied the die 
sncen dus to Age, Sax and Race. 


QUESTIONS: 


1 Gave mtzoapections of your judgments in peed examaplen 
cof the Mee Sesahare Fert 

2 Do you fad rt pomble to claunly the prtarea in the Meum 
Beadhore Test according to principles whuch are violated? 

8 Bist symmetry a avoided m art, yet « pamtng must be 


symeineal Expl 
4 What do you uncermsnd by the terms goldan meetin, the 
Iusavines Penciplo, exipathy? 
5, Ducts any peythoingyal dlerenone wloch may datugah 
pices appoaling to chikires of abost tune yeas roa those 
uch uppeal to those of ubout thirteen. 





6 "But the odgment of tanto snot forse’ on concepts and 
mn no Way & cogusbon, but only an sesthabe judgment 
(Kiar, Analy of Sobioe) Dacana the above atament 
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10, MEHL Bley, dot end Comin, 1085, 
1G Mean date Judgment og Meare of dr Fate, Uae, af 
Tome Sdn vat I, He 19, 108 





Ah Moar ofA Ts", Pct Mon va #8 38 

UH Langhld “Ths acl Prag tod Baoton Anno” 
Ghee pe dn Paege lS Crh Coen Po, 

16, © tyme te Mod, 109 

U6 BO Duley, Have Yow Gad Poe, 1669 


OMAPTER 1s 
‘PSYCHOLOGICAL TESTS In MUSIC 


‘Maramsaza.—Sosabore's Mossures of Muscl Talent cospranng 
fax 12:n double reoords numbered ATEDS, ATBST, A7O38, 
‘ATS29, ATEA0 and E3006-D cltasable togethee wid « Masual 
of Tratrechons and Tnterpretatioas from tho Oolzbue Grama. 
hone Company, Londoa 

Dacmows—It sa recormecded, of te silows that 
Inboratory perod should be devoted to each ct the shore 
records, tetig rexpectraly the Sense of Pitch, Bense of 
Intaawty, See of Tae, ease of Canaonaooe, Tonal Bfemory 
tnd Broan of ehythis Faling that, E sbonld take one 0: tre 
af the meorda m deta and ve © brie explaaaton of the 
othncs To got rebablo results it mxportant thet the mstrao- 
boas whuch are given inthe Matsa abould be ngaly followed 
‘The folowing extracts wil wéhcate the natare of the tin 

Bente of Fach (100 pudgmecte) —"You wil heat two tours 
srhuok difer m patch You are to radgr whether the accand 
Ingher or lowar thas the fist If tbe mecoad a hghes,reoord 3, 
af lower, record L” 

Sena of Totensy (100 yogmente)—“"You wl bear twe 
tones whuch die 12 lowdaeee or strength You are to Judge 
wheter the mcond i wenkar or exoagye than the fist. Ifthe 
seeond stronger, cord 8, the second we wna, recon W" 

‘Sent of Pome (100 judgments) —"You wl bear threo clicks 
rmarlang ff two intarvals of tase. Ifthe cond intcvel (that 
1s the toms bobwoen the woond avd thd chek) w longer than, 
the it interval, rooord Lif aborter,reoord 8" 

‘Sense of Contorance (80 yudgroenta) ~"You wll heas two 
sorabmations of tre foam ofc, ace cowbaabon i better or 
‘wore than the other consonance (barmoay) A good sombraa- 
‘toa mono an wich the two tones are sxooth, and blend, 
‘ending to fuse topther into one A bed combusetva just the 

cy 
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oppoats Ifthe monnd combination beter, record Bf wore, 
bs 

Ponal Momory (00 yudgments) —“Ia ach tral yoo wil haar 
1 rte of tae played rence. Ta the second playing, one note 
2 changed, Yoo ar to record, by number, which one wan 


‘Sea of Ayton (50 jiguenta)—"You wil haar in rp. 
sccsmn to rhyhitspaterat tbe wrod a thn he tne 
tanta Stor diflent, Lates andl record whe 8, for ane, of 
Der drat” Cerentino wnat 
shyt} 

‘When tt has bees cosine, exch Behosld cart ut 
smutalas, th coroct sneware bag prea arly by E from the 
ley Tin, howeves,antrece ane ae, bo repeat x text 
‘oth the sume Be on anatar doy, a that eas, would be 
‘vote not to mack the tots eat tbe sccond hae ben gen. 





[Tega tay om whee atone at hh vat 
ice of Rear ee Mee 


‘now ongniand that a good gramophone reproduces tho 
sostzy of a Caruso 50 acoumtely ae to gira enjoyment to 
Qoernung musciens Further, thanks tothe genus of Professor 
Boaabor, 2 has matenally axed peysbologeal research un the 
‘tek of mune Tho present wntar spp the Beaehore testa to 
1% Blandard VIL gris un Landa withthe flowing reuata:? 

(2) The correlatn eoetfonete betwowa the fit and second 


‘applications were. 


Pitch =075 ‘Consoaanee = 030 
Tntaasty 0-44 ‘Tonal Memory ~0:88 
Time = O40 


‘Thane figuron wore cbtamsed by chanpng the Reveluos of the 


tr nea pee 
Srkitgiere 
Petco 
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‘Foot Rule fammals (of Chapéar 25) sate roves by teton of = 
table where 


sete Za-R)-t. 


Although only spprommats, ey mdinste the hgh rebublity 
‘of the tert fr the Beate of Prick and for Tonal Memory 

2) Pitty of thoes gla were aio texted with Profewer 
‘Spearmex’s Group Oral Teta of Geanral Abihty ac tha roalta 
correlated os fellows 


Puch=o4o oasonasae = 00 
Teteamty ~094 ‘Foaal Weary -0 90, 
Time =029 


‘Thus cach teat with the exception of the Contonsnce Tet 





cals nce rn tiga wd 
acest minenaaea 
lsu nly at ya aden 
Shreya pcre ya ecb 
Sm dor eens vl sl sr a 
‘ralang m general teligence Ip oar case (8) does not apply aa 
Daten manaty gueptatanepea ge 
‘soe brent cay ne Urs ec san ts 
aetna elec nce he 
iw sare Wao cpt of ss Gnas Fa 
SSSI We pct cain el pean 
Suatya tenet 
Wiirturemsntone Hf Ph eeay, Tn, Oo 
welder tl Foal heny be ted Et 
Spend ator ay Ua pra 
SEN STs alee pen ly 
esse ane tn Gnas ee 





O83 O47 O30 cd9 O47 O88 O48 O25 OWE OS 
932 040 021 O48 O41 O35 042 O27 DES 059 
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Ay already mantnaned, fidty of than gle ware grven an intel- 
Iagenoe tet. It now soatractive to study the mteroorrelatians 
after euminating the factor of mllipence by the une af partial 
‘carmlaton forsale! Tas second row in the table gives the 
‘tial nteoareestions 4. camming all the gu to have the 
tame proeralintalligence. 

‘Tha probable aerer® of the abors confiaumts approxi: 
ately O1. If there in factor common to these taste othar 
‘than “gt application of the tetrad entemca might detect 
4 (el. Chaptar 22), Bat evento, itn peiiastian woold remain 
‘8 qumtaon for research 

‘Shaahars and Mozat? alse found sppreauble corzantvon be- 
‘toa tease of pitch and teoal memory Tp. not mazprng, 
‘as nome of the changpe notes 1a the tonal maamory tat poly 
ffred by « halftone from the cripnala. 

(0) As the Consonanee Test mas not found rikable it waa 
therfore mabjected to detailed axalyms. There were avaslain 
Standard VII dam of 57 boys, another of BS boys, another of 
(69 puis, 26 grdaate mec stadenta and &% graduate women, 
students om Leeds A rough extimsta of the difficulty of cack 
{tem m the tect may be obtasced by regariang a jedgment ery 
ary when it recervas 90-100 per cent of the vote, aaty 
80-00 percent, madiues f 70-80 par cent, Aard sf 80-70 par cont, 
‘tad erdlermamate of 50-60 pez cunt. 

‘Gocananally thare were mtarestang dflarences between the 
tdgnania of boys and gs, ofadeltnand children, of malenand 
‘females, For those casas xt woe}, of ame, be aadkmantle to 
Joel he maa, Reece dasgwon rend 1 be fo same 

at the jodgmanta of ciukdrex im the Consonance Test should 
‘onform to thatofadalta. Nevertheless, oe broad canclnwons 
sy bo drawn. It was fonnc that the tat souk! be divided unto 
five para with aboat tam yedgmeota m aach, eorraspooding to 
‘hn degroat of dificlten mentioned. And the value ofthe ram, 
‘hich appuar in the clats datigaated vary oxey, may only be 

A med 

5 GM Saha pod O. Moto “Create of Tatar ws Monoal 
“plete Uf ewe Setar se Papago Pca 
How vo 38 en 





» POTOHOLOGICAL Tame IN aC 1 
agate, vx that wong ydgmenta ase prevalent for thas, 
tan 6 in aot gid a hs deen. 

Ts was alto found that, for each group tesed, the voung went 
decidedly agunat the Seashore key ° the cae of four youg- 
ents 


(1) When the Octave follows tha Path 1 rocerven 89 per oent 
of tho votes, which w a majanty for the key, but when 
‘prooedes the Bit, only 4 per east, which repraarta amayorty 
sagaaes the kay. 

(@) Alto 65 per ceat vote for the Major Turd un proference to 
the Octave. Tha agacx done aot sooond wath the key But an 
Valentze! found the Mayor Taint heading the lst of peau 
‘shords, our rests explained if we prsnmie that most abet 
{edged in terma of hang and not tras of funn na demanded 
by the matrectoce 

() When the iinor Sixth follows tho Minar Third secares 
171 per canto th vote, e majonty ix favoar ofthe key. When, 
however 1b preondes the Minar Third the voting 74 par onnt 
prunat the key 

(4) Another notable cage. thst of tae Minor Beveath and the 
Mayor Second Ween the Seventh precedes the Sesond the 
voting it & per cout vs favour of the Seventh in agreement 
sath tho key. When revered, he woiang 2 75 par cent agua 
the key 

‘A cious result was alas obtaceed with tbo Moor Third sod 
the Dumaabed Ith, Whe the Dunzusbed FLAG comes poeond 
1 wan prefered by 85 per cont, az when 38 came fit, by 
00 per ent "Thos ma both cater te eajorty daagroe wih the 
Jey. Tho majonty, it m teas, ae 20b very canrinang but us 
conauntent for exch of the Sve groupe teria. If we conan 
Heelmholtas table of the comparative roughoow of dlrw:t 
bbmary combuations twill be sota tit the Damaanked Flt 
‘basa rouge of 38, and the Manoe Third $0 8a tbat many 
‘cae tho oowpanson would not be expected to bo vary vary. 

16 W Yetetmn “Te Amibeas Appecatira of Meal Tetra 
ee Sa rata nae, 


ULE wigan Soa” Seas oe Goes wd Rigi! 
Pac Vita inten Ong 9 Pycsiny Groage 
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But the vedio of our subject oom to chow tha the proverb 
of the cary Larwonuts, My contre Fe dubolar ex, no longer 
apples to modes cars, 

‘Profewor Sesabore Lazzelf ut wall ewaze of tho duficaiice 
‘involved m the Comsonance Test “Bmce so mach depends opon. 
‘underwtandmg the detinton of cnssonance, this tet must be 
Ihaodled wah cantion—for chides, because they may not 
‘understand, end with mmvealy tamed persons, because 118 
Abfiatt for nee to ny snide the Iown fancsoeal lawn of 
Tharmony"! Thor the iastractioas deciasd a jadgmact on 
‘smoothans, baodmg aod fumon aac usualy here 2 no HAD 
cof kxowg the relia ets placed on each of thoes threo by 
‘ho parton tevad. Further, “oeings of ke ot dha” and 
“theory ot feeling of rascal value muy, and actually do, 
‘sect tbe judgment of some Se although they ate warned n the 

1 par wna teh Bre wt att 
15 deGnung “nar precuely our oon: 
‘caption of samozasce by beang the deemn apon » judgment 
rather than opon sfoehng and to specify as the bass for thse 
judgment the anton which we id elved”, yet the dont 
‘amains, especully wied chikien, that « complex ydgment, 
anvolvang at leat three varables is required ‘Tho mere foot of 
‘hax prosecce may cate coxfearn oveo ifthe three are almost 
dential Tt ngnufeast, howover, that the median peroentle 
unk forthe Consonanee Test m the clase of gcls wat 76 mule 
for each of the clamon of bose it was only 49 Ths require 
farther investunon Tt may be « sex difesence, aotmth: 
standing shat ox diferenooe wiuch car be defintely eeteblished 
by exact statustcal methods are womewbot rere. Or there 
may be « stronger tradition for aeetbete etudies in exh’ 
schocl, wo that gel geneealy are mote intersted an msupoal 
appreciation 

{() The Soashors Teste exinbrt sadrvadual differences ia « 
aecashabla way "We are desing here not wr cferences of 
Aouble, tape, ox quadruple oerely, but with dierenons of » 

1 9X bashes Fue Pero Mancl Tees 1918, 

1 Ged ef Bie Raps Dchcenes of Cura okoen the 
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‘ex-fold, itty fold, and oce hundred fold megnitade wn actual 
quantstatre meararement”? Tt besomae then 2 senoaa mater 
1f too mach w expected m mauc af « pupil sadly lakong in 
some muncal endowment “Tuk a pesson who raxka 100 (2. 
‘he Pitch Test) may beer a diference of ons two hundredth of 
‘tone, whereas 9 peroa who make I cannot bear « diferonoe 
of laa than & ball tons. The former ss mare than a Ioscred 
fumes aa keen a the later The peston who rank BO, and 
theraforo average, oan hear a diference of 27 vibrations 
five handeedthe of « toon # Itt well to note thas the standard 
A, 430 ebewtions ($e. double vibrations, which i» known a8 
the standard international prob, and thot the differences 
volved inthe eoceanve colemssof the Ptsh Test are 30,25, 1, 
12,64, 1,2,3.90d 5 mbratons, one mbration beng equuvalent 
1 one fity-oarth of toae. 

‘An approxpate guide, scoring to Seashore.” inthe voce 
‘wonal gudance of w Standard VEL chu ws iar as tho Pitch 
‘Tet alone i ooncered be aan stings — 
below 3 vibrations, he may become s munessn, 

3-8 vibrations he abould bore » plan monoal wieeaten, 

SIT vibrations, be should have a plan edooetion 19 zum only 
af apes wcbaation for worse kid of mate, 

only 18 vobrations 203 above, be ebould ave sothing to do 
‘with musi 


‘An a reatt of us camesoas snvestgations Gensbore reoun- 
and hut mx tea an meamsres of munca! talent, fae bo eau 
‘tama that mancal talents a cnmplex of many fendarental and 
rulabvely undependent factory, and that the secogmiton of 
difference in londe of talent 2 the etyang fod of museal 
‘education today Thus each ont of the Seashore tosta weld to 
‘aauct some fandamental factor of munca talent, but no two 
of the teata meanaro the aame factor 

‘As weomteast to the new of Seashore may be mentioned thab 
1 ¢ I Souther “A Barre of Magen! Tai tho Pate Stk", 
‘Vary of Yams Stat, 3, 90, 3 

TR Seebors Manual of Ieartahas for Mesnee of Masel Tote, 


com tence, The Pity of Memon! Poet pp 2, 08. 
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of Révfac! who dustaguishes between mone talent an ex- 
Inbited by «© composer or perlersar xod mosicabty which 
canbe te pomntor fo eajoy mene. He holds that talent of 
receimty presupposes ranncaley, bot that ax oatatandsag 
rmmeality may be mborm 1 ceram nvduals with only & 
imodieet degree of talbat Hi raixtane that matcality cannot 
‘bo euparded as a complex of fundamental factors Ravéas has 
levaed ex tera of ruolity and be zeparda wach of hus ta 
to mvolve musicality to « grester or les extet, oH as nach 
ntaligenoa test nan inteligence sole sve guneral intel- 


Iigeooe. They are 
Mi Mela gn Bar wee lage onthe poe he 
‘hud reproduced the rhythza by bend-capping 


1 ts Hv th pana 
Sideline by eae a ap 
ight noten were osod altegetber 

oe ng “Tel t ne ev 
minis rps ess ated an 
SESS SSS Goes ee 
Siatnereet 

(G Chord Analgee —Chords consvizng of tro or three notes 
‘ware played on the puso, and the child was asked to mng the 
bestacnee 

(0) The Perception and Vooot Repenison of Melodies —“Der 
Abeadstern” (Schumann) was played once on the pune, then 
tbr ew ms npn i ca aa 2 
tous for newer Por toe siya ot 
Shey iets vey tony stl ne 

mead pe ta ay yk 
etait vl anniek ll eg 
The pl tap ss tie 
SJENC sips Seabee cake ra 

‘er tne presto oie mid 
sbiity by the rmeazches of Lowary,! who eraphasiiat the sct- 
paced Sing ice po 

api ons Pt a, 
cere Ee 
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‘acon sapena of aoncalpecfomanee. Met scarchlorineal 
ream of al provioasinvesuguioaa ca munoalwaty, Lowery 
<encribesfoar new forts mck be han domed, pately, the 
Cadeavo ‘Test? the Phase Test* the Ascent Tort and the 
Marary Tart Mare rently Lowery ‘has devised two further 
‘ents naaly, » Quality Tose, where 8 bos to ditangush De- 
‘tween the tons qualtuas of x pan, noln, camel, compat wad 
fot, and a Oeste Tost 
‘Acharactanatc of these tt hat they ar ll bape upon 
actual moaal wstenal Moreover, they” promde exoileat 
‘unteral for hmoas on tamcal appreciation apart from thir 
ue for tevtang purpoee. 
‘QUESTIONS 
1 Wht method hove bees wed, oF ooukt be utd, 1 onder 10 
Aeteranae whether tha Seashore Tore wre ean of aa 
capactns or of scbwveaeziet (Cf Stanton asd Kowrth 
brady meatoned m the efron) 
2 Thelollowing bwelve tate were taken wth large group tha 
sux Seashore Tt, and mx tin of “ctelhgence”, nately, 
‘Aeslopen, Completion, letrctces, Opponinn, Ieferescah, 
snd Chaniicaton What maalin woold yon expect from 
died of the ecswng tetrad dueeeusest Give teens for 
Jour wzawer. (Cf. Canpine 38} 
Rermnreet 
1 Rapp, “Uber do Prfong alabichr Miighnin”, fat 
Soares baste 
¢ 





Es Sema, The Pyle of Manat Tales, 
“E Beashore, "A Serray of Moa! Then the Puto School", 











(CHAPTER 16 


MANDAL DEXTERITLES THE CONTROL OF TIME, 
‘STRESS AND RAYTHM 


Marmuaia —A Kymogiapt. A Matoy Tarboct with « sty 
lever athe end of wioch = « barograph pet A tapping key 
sth aapnng poweetl cous) to mre appromaely the mae 
uot" an that ofa pazo bey Across bole w made x the 
‘bane to secommoda‘s the cloy ting metalic box A whee 
top ncorued bya robber merase The rebvr sba B passes 
anto the metalkc box Chroagh » ole sri sde ood nn ste 
other ead atached to the tambour, 00 that the trmumtted 
‘whtiona may be rogutered on the kymograph The kyo 
raph soteally used bad « cucumference of 50 centimetres nod 
a rato was uch hat a pomt or vas crcuafereace travelled 
1m 12 one neoond Bats many expenmeatscan bearranged 
‘nt ofan smpoomble magyar the best ze and the bert rate 
for all Te tho oxperamenta 
described. inlaw the tapping 
oy was oot cad, an a device 
sade forthe wnter by Mewar 
Cappel & Co» London, wae 
fevadable. Tt was « modal of 
Ae sotoa section of « pac. 
‘Au was tot found Z 
ble to mioanure the fowe of = "he 
the blow of the barney, st bed 
‘wan nevecthcee found, aber preimasry expences 
I apranten eal roti topo Drags hele 
sm the bso and ang etal bax ns ndsoted above, But ob- 
‘voualy tho wumple key woak! eve aqaally wal 
‘Dinscrrons—(1} Control of Tome Teet—"Tap on the key 
‘wih the frat ager wm me wth the metronome After tore 
‘ape shall inp the natzcoone but you mort contin to tap 
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tthe came mtn an Defoe, just ana the metroname was beating 
‘ame Koep on doing ths wii tall you to stop. Do nt tap too 
heavily.” 

"Thins dona once by 8 for practioe andl not regutered on 
the drum. The tatu then repeated and mpxteod, 8 should 
‘be fold not to tap baary enough to case the lever to atta its 
‘manmum empltade, for ths, whist not aBocting the present 
tort, woald obmoasly vate the tea wastcnod below. Bs 
‘ho equated to ft as finger rom contact wat the key fier 
cach tap. 8 setully tape Frenty-cne tne, sever with the 
‘metronome and ten wiboat 

(2) Control of Enenaty Tet —~"Tep ox the kay wit tho fst 
finger owelve tos, each top to be exactly alka an far a8 
pouuble always tappung mth the same preerare or forme and 
foashng the key abrey atthe aoe place” 

‘Thus us done ence for practee and a nat registered, The tris] 
ae then repeated wad eegstared Su tld thatthe Set ro tape 
serve to give bum an iden ofthe fares mecomary to comply with 
‘hemnruotons and tat coly tbe at tx tap betmssecred, 

"The following sdieceal tats may be taken by atadenin 
spocally wtzreted 

(3) Courelof Pow ad Tatenty Fst —Sumilar ta Ter , bat 
with the added imjencton that the tappng should be 
‘guar m time ws posable 

(i) Trecee Riyhbe Taxt—“Tap “beavy, light” on the ley 
‘oth the foe Baga wl tld to wip Keep rgula tne, tha 
fn, dono go fet or slower, alo nop the penarum rogula, 4, 
every heavy tap should have the mize foro sod every bight 
‘ap the camo (wnaller oro, Be earofal oot to ake the hoary 
‘ap any hearer thaa an the prenous tra” 

“Ten pausot “hetvy, light” tape toe doas for practos wih 
fot roqutrtuon and thea ten pies rgutered, 

(0) Deaty! Rhyhes Tet —A aumaar tat to Tent 4 wth the 
etter “hoary, lt, ight”, 

(@) Pre fager Tes—"Tup tha ease kay with tha, to, 
‘ad, Sed and 4th Singers is eoncaance, mach tap to have the 
ue fore, Repeat five tunes for pruchoe without maton 
ing then the tent dove agen with regeteston.” 





seamuan Dexter 1 


Ti there w 6 iendesey to tap too hghly or to haaely wath 
sang fager, 2 wil bo Bows on tbe steerd 
(1) Mimmum Presse Tox—It w recommended that the 
stouw lavoro ths fort ehonld be st lest ight inches lng in 
Ode 1 magualy the trmmg echdting the movement made 
"Tap oa the kay with your fit Seger vo ab to move as 
lala ab pomible Keep dag tha uxt! T tall yen to stop Be 
shen that you cr th key. st eake the vest eal, 
‘you pooubly cam every ta” im 
‘Thin dona twelve cows for practice witout repietation 
‘and then twelve tases mh cegatrato, helt to ape being 
measured, + ¢, the beughta through whieh the lever moves each 
tage is mead 
DISCUSSION 
Reve ooo meen 
{ion aks aad we prope ap 
‘eaemraans, aoe 11.¥ 8 


"The apparatan deseribad t ths chapter enables the wadeut 
to carry oct divere tein ox tbe contr! of tithe, control of 
stream, control of hythm. & compensoa of the smantinty of 
the different iogers, ve The sstrectina con be oars out 
ctuldres 10 Staadard VI. and the performace of edelta 
of scilad pants may be obsauned for compunson 

‘Tapping wth tho Hager ie aa eetirity which can be tested 
‘wth regard to several anpetar 

(1) The apeod of tapping bas rescved very moch attention 
trom payehologwte Tt w compacatively easy 1 moerare the 
speed which it was thought would bave maay practical ut, 
earn" mestions eighiees of the proerpl anos to mich the 
‘ast has bees pot 

@) Tho roqlarty of teppicg with ropet tn te bee rooted 
fas ove atteation. Over twenty years ago Seasbore® at the 


1 MJ. Roan “Tbe Tugeng Tes Meee Mei, Pocl Mon 
louie Sort ant "A Saly 2 Rapin aad Pyhcgal os 


Ug eft Tere ou OM Wppe e od Fae ler” 
Yb Ratha 28 0H Mounn “Losune af Feit as Wool 


‘TMenband Dunne": Pape Moe (O18. 


16 THEORY AND FRACTICE OF PSyCHOWOOT oe. 
Uiivniy of Tora bad devin epparsiur marin tn 
‘timo offre seta" and tho “tomo of regulated ction”. The 
regulanty ofthe former was measured wn forms ofthe nvarego 
<errorin the free tapptog of ume a the rata fone tap pereoond 
‘regal of te Jeter waa nmgared m tere ofthe averngy 
ceror 1m Kooping tune with o clek mad af intervals of 
second. By menca of an iogemous adaptation of Boathore' 
‘phooograph chronograph Prof. H Saaahore! bw reonttly 
‘developed x motor ehythun tent by eeans of whch « mbyect' 
‘amporal precimoa wo tappmg to © prescobed erythan may be 
‘mead 

(2) The mpulanaty of tapping with rapoct to intenaty oF 
tru st axothes important agpect which baa recsived el fad 
‘Attaation from payecologuia. 

(4) Finaly may be mentioned the enaterty 2m the wenae of 
‘he deloacy ux movi key ue Title we pombe 

Te ecoma to the wnter that the second, tht and fourth 
seaguremeate n thas recta! apphewticat may far outweigh 
in ther mportance the frst, the measurement of speed A 
‘bret mammary of teste taken by the recent wnter dunng the 
sesmon 1929-23 wall therefore be eee. 

‘The enbjecta were 48 Standard VIL. boy fom the Bleaberm 
Elementary Sobool, Leeds, and the writer 1s ndebted to Mr. 
‘Whstmoor, the Headmaster at that time, for allowing the boys 
‘tovautthelaborntary In Tet 1, the Control of Time Tert, the 
sangoot the boy! varabibty® vaned from Il par cent to 10 per 
ant with 














Upper quartile... 942 perent 
Mean. Ty, 
Lower quartile 5 43, 


In Tat 2, the Control of Intensity Test, the range of varity 
‘extended frum 2 per oeat to 51 pee cant wath 


Upper quartile. . 60 perount 
Medan aa 
Lower quertle 5.180 


2K Sobor, “Beales Meer Kayo”, Pylon I, 
Tot pte 2. 





Py suxval DETERS " 
supenre Tame aD MaREIvG TOE 


Moreover, theao boys had taken the Beashoro Test of the 
Sleaae of Tine which requires the jedgang of time, whereas the 
rarinng of ttn in requined in Test 1. The queaton therefore 
‘unwee: Do those who excel in one of thove tarts necowsanly oF 
‘proaDy excel sa the otbert Tho percentile reak of each bey 10 
‘tha Beushory Text fr the Sense of Tame was ealealsted and also 
she vanabilty ofeach boy 1 the Conta of Tne Tet tapping) 
‘Thun tw gorse of values ware obtazed, one for judg tn 
tand one for markang time ‘They palded » prodoct-moment? 
cotfinent oF cavealtnon of 0-33 (probable errar being 0-0) 
‘Thun the two abies do not cormlate vary clesly and thot 
result mug pomubly have been predicted, for de we not name 
tumee meet indsvaloals who excel in poutung ovt the tral 
errors of other mn noms motor ‘naka although thew own error 
sf the same tank could by no mmaaas be regarded as tovaal! Or 
f poet may extol the grace of the harvester by tha phrase 
“chyehmo an the emu of the emngueg scythe”, although 
unable to wield « noythe hamtelf 

Of thewe 48 boyy, st was found that 14 wero above the avocage 
of the clase un judgung tise and below the average un making 
‘ume But oaly 7 wace above tne avernge tn meriang and below 
‘tbe average m judg lume Thus suggest Chat af» perton cor 
mark tm well, wo have a last towne hope of he yudesng tame 
well, bub if person yudgea tame well, wo are not yuafed in 
having the tazse degree of aaeuranee thet he will mark tne 
walls 








MNOOLARITY INTIME AND REGULARITY ON DTESTTY 

‘When the rele of Test 1 aad Teat 2 were compared ‘38 was 
found thut there was no ecemiatica between the abi:ty to tap 
Tepulary wn tse nad the sbaty to tap regulary an mstenniy. 
Moreover to correlation was found between those abilities eo 
"general ttelgance”. Whether Uhre provasenal conslunoas 

Se chapter ime 

3&1) We ey, “Tat of Mamet Atty” Ctl dar 108, 
set eeprttcn cen Goma on Ragtns oe of FEN 
‘Feienatret Congr ¢ Fopeeny, arn tha 


M8 THEORY AND PRACTICE GF YSECEOLOGY or, 
‘woGld hold after prolonged practice eins ofcourse, nndetar- 
ted. 


MOFTHODS OF TRAIEIWO EROULARITY D¥ TIME 


(1) Visvax Meruoo —A korsootal hoe is dzwwn oa the 
lkypograph paper ad « vei of main are rad regular 
<btacoim whishrepresest ove teoood when the dram worn 
tho apood ured in th 

Gaareinsiructad “Note toe marks oo the bine In one second 
‘he drum moves oo that tbe pon tracer ine from one mark to 
‘ha nist, I tapping, try to get the pen to pan throngh ach 
facousve mack in 1s upward movemeat.” 

‘ain thas group are allowed 50 tape day for Ove days 

(8) Ausmonr Mixrson — 6 are matracted “You will ear 
ss metronome tlang seconds Be caret 0 tap as neatly ath 
the ticking ofthe metronome aa paanbe 

‘Bea thas group ate owed 90 tape nly for vo days 

{@) Coowrmma Mxrso>—Piano teacher often reoozmend 
‘hn eyrtem of playing tothe counting, 00: th method Be were 
dred tovap te ther counting and werenatzucted thos “You 
sr to tap wt rogelar terval of soood. Te wil be helpful to 
[You sf you try to Bod ont whic courting wll mt you bet Tt 
aay be I, 2, 3 or 1, 2 every second, ot axy each cquence, 
‘Harng determnad that, abeays tap to your ecentng and de 
ot count to your tapping” 

‘Bria tha group aze allowed 30 tape dil for ive dae 





{MOETHODS OF TRADING REGULARITY IN INTENSITY 


(1) Vuacas- Mero —Two parallel horsoatal nen axe dean, 
‘onthe drum, Sem apart. Th pen, when at eat, was on 4 level 
‘nth the lower Ine. 8 are matructad: "You are required ta tap, 
‘with mach face that the pen yuat reaches the epper lune xt cach, 
tap You can do that only if you mse a conntant force Pay uo 
aged to regalanty of tase." 

‘Sim this group rs allowed 30 taps daly for Sve days Asthe 
dram wag not soeened B can swe the realt of bn tappmg xod 
‘ogulata ht touch accord. 








» MANUAL DEXTERITIES cy 


(2) Ona Fxarnucriow Merzon —The two parallel ines wore 
draws 6s mths former mathod, Bet vaiesd of having the dram. 
‘rulest wanscrocand.Inetoad of vial gudanoe, exothar and 
Df guidance wae gira, uasnely, verbal instractroan Be ware 
auntrictad:! "You are to une Ghesaze fotos every time yOu lap. 
‘When yoo a eo gt fry, Lebal allou ‘By and on 

to decrease 1+ the zest tap. If you ute too anal » 
ine! tl alow Seal od yore have toremeasrn the 
ext tap Tf you ume the night amount of force I whall eam 
Ailoat whick maazp tbat you are to ws the same foree agus, 
Pay no heed to reglanty af te.” 

{em thu group are allowed 30 tape duly for five dayy 

(@)Sxur-ntystay Marrom —Thu meted can aloo be adapted 
{or trang regelanty wz me Bach 8: ahows hus record nfter 
‘ch practice of 90 tape and hye erzore are pountad out with a 
‘Yow to na impromg sack day on bas pretoun preformance 

en tua group are allowed 30 taps dnly for five days 

Al these methods, exonpt the last, were waed by Narullh, 
who ad four subjects in oach of hu treszang groups. Whoa the 
prformances of sack group were corapare with thet of w con 
‘ol group, there was no deiatn erence of tho value of way of 
‘the methods aftarw fortght' prucsc, the Sa bom then re 
‘ered wath the onganal tts Its tre that pone had improved 
Dat other had sctually deteroreted. Tian w not 0 eexpeomng 
1m Yiw of RH. Seanhorm fndig only « slight mprovabuty 
1g motor chytha And as regards mprovabiity the eunoey 
rhythm rt of CE. Beushors, Mus Klaver" found thet two 
months of mteasve tzing ofall sora—eanrchung, clapping, 
beotng tune, latering, eo, fed to ahow « eignifcant rae 12 
the average of tha grap Te shoald agaus be exspheaumd that 3 
RH Scasbore’s motor chythm ‘cat, § hae to tap, wht 1m 
(°F Suushore’s sensory rhythm tet, B ban to suige 

A Compansox cr Moron axp None Vantamrrrr —Io 
sumparing the venabisty of an mdimdusl an jodgung rhythve 
veoh fae vacabaty mz mariong rhythm, one winced to con- 

1 Karak employed ot math 1 oo and ou chery 
Beton sree cc Se ed by Tana Enka 
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clude that hn mare variable with respect to hu fellows i the 
later than m the former. Tae gunecal incor “g” tendato cop 
‘th formar within certasn mit, but considerable ootustons 
‘ze found mn metor performances even in the ous of Perens 
omesung a0 inzate moter abibty which ies bern preotaod. 
‘ver «prolonged period. In other words, Man a zat aimackina. 
CComomon chrereation weak! seam to chow that anlar rerlte 
Il for more complex motor actvites, g the long hasliay 
polls may expenence both the Gail of tweaking sighty and the 
azayance at totaling s hundred strokes Bet the formulation 
of the lana of motoe vanabilty 1 tack sbich hae hardly yet 
‘begun and wall require prolonged reecarch ito the natare of tho 
specie factor whuth funeton in parsealar motor scurtiea 

‘Tas Naroas op Revrnw.—Ongzally “shyth” seeps to 
havo denoted movement, probably ofthese or the nver, Later 
‘ow if molded tho oonoept of grecefuines, ad wav applied 
sometimes to tags without movenwet, ag. garments. Tt man 
ro wed bythe Crock analogrally to denote more or wxtho- 
‘tc cbaractenwioe although « claucolvobola finds xt dificult 
ta dutroguad betwen thew ous ofthe words "peametry” wad 
“rbythm’ Pamng ex to rooder tune, two defiutions of 
vhythm maybe given According toSonpenechap *™Rbytbm 
that property of a sequence of evenia x tre which prodacea 
fon the mind of the observer the uuprosson of proportion 
btwonn tha darstons ofthe gereralevante or groxps of events 
‘of which the seqoascs a coxpomed.” It wil be notoad that 
“xtra w not axphotly marbooed ix bu define, but he 
‘Agent that the stun sean or scent whach w weated iy thn 
Darine, may form part of “that property of a sequeaoe of 
‘events m fue” (wamcal catenin ths suze). 

‘Not vary diffrent m the deSmtion of R. H, Seashore * 
“Motor rhythm, se dutingued from otber forma of crderly 
‘ction, ay bn Gained ax progreunan in acon by balanced 
derutiont a2 tame antanuty, or gualty from the ample 
enodieity of any regular recurrent sez0n.” However, the 
1B. H. Seashore motoe chytim tor, which an adaptation of 

{EA Sento Pit ip 9 
TE ce ne, 
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the ©. % Seashore phonogeaph chresopeph, the factor of 
antenaty and quabty are constant and the entenon of aby 
1s temporal presen 

‘Objeotoas to the uae of tests of motarPhythm are semetames 
‘based on the faot that 0 muncal performer adheres to the 
‘umorvaloe dicated by the sore, bet inroads greatly 0 
‘the expeeanvrenem of tho mune by means of small varations 
cof tho tempo, mother words, by phrasing Expeoally so ithe 
‘caso of an organist where phrasing a prodeced wathout the aid 
of vanshons mn loulaces. Toe reply to boo etiam a that in 
‘order to prod the prang, th perlormer meant cbrously be, 
able to contro the tena aecaratelyenoagh tenable hislancrs 
‘to appreciate hus phrauing. 

‘Tumo-raluas winch difer from one another up to a carian 
lama may yet bo mgarded by tbe listener os egarvalent, This 
Iwmackedty the cae io vere. Thus th followig ie of Teany- 
tonsrhen mconded on the eymagraph by Sonseascheesahowed 
‘the folowing ration of uration 


‘Tha long bg abate weroan the len 
Ws Bh. aT. STs M8 


‘Thess fguens do oot exiubrt anything lin a constant ratio, 
‘whather of foot to foot oF of se to fall within the foot, yet 8 
‘ertan impression of propertna Between the durations i pro- 
‘duced on tha mund of thn luteus. 

‘Bem expert playest ix stuste by 20 seans produce the 
‘hemetiol vale for the temporal restens sdieated by the 
cave. Yet thar atoogm axe extsrely uonware of the facta 
‘bons. Thus Mortos,* uang an clestacel tuning fock makmg 
198 vibrations per sesond, measured the degree of ropdanty 
stiained by players an the puano. For the meet expert player 
‘the average intcrvel (over 22 notes) wae 28-7 vibration, the 
loaut 287, the greateat S00, and the standard deviation 0-98. 
AL the other extreme was a player woth an average of 327, 

SSS Leki, “aeno Mearrenets the hooey of 0 Te 


‘gin png Rage mcm Bk ee of Pat vl 18 
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varpng from 23-9 to 486, with » standard deviation of 556 
‘brats 

in ngroament aro the rosalis of Stteca and Duthil where 
‘tho resords ofscx mansuansabowed faze divaons forthe dotted 
sughtb-arteenth unit-qroup which vaned all tbe way irom the 
Uhooretioal mato I .$ through 1:2 to 2-3. It uw trae that tbe 
‘ype of the unt-group ot » pven tempo for » given attmg w 
‘arly constant, bat the type vaned widely ot only from 
anbject to mbjet and from tempo to tempo brut alse from 
imiting (0 aitung ot tho manne texspo sth the same aubjeot. 
Moreover, the unscented note was docdedly longer than 
the thooretial vale at all Yempos and with al ubyeots 

‘Prachoa Abnidy i tea whic bas been uted rather lowly 
by diferent waters Bometanee 1 refers to innate aptitude oF 
capasty, sometames to eoqured alll Moreover, tes which 
involve bodily moverents dier widely with reference to the 
relative uportance of “mteligroce” and manon) ell for aue- 
coxstil performance The followmng rough clnmBcaton my 
norte aa dlusention 

(1) dvotive Tests (a) those makaog comsidersble deassods 
‘but not on manos! sla, och a8 Healy's Potare Gom- 
‘loon Tea some of MoFarlie's? tests which were labelled. 
(esta ot “pracbeal abitty”. aloo owe of Vickers end Zoek’ 
‘ehoch were labelled tera ot “peacusal abate”. 

(0) Thowe demanding g” and alo sonce manual lal uch 0 
Kelley's Tost of Constructo Ababty © 

(0 Thote demanding “g” end also « “rochampal factor” bat 
‘no manal sil (ef. Cox's Teta an the auxt chapte). 

(d) Thowo densanding “g”, ene ot more tarcianieal factors 
cd tome manual all(at Stenquit's Tetaic the nextohapter). 


LBM Sie ot TE Tet, Moura of Faye tnt 
1 Pago ae fl 28 0 

PE eae cra mpm Tet, Jn of Arpad Pa 

Ui Metacaen a tmdy of Prseend Anity", Mee Berl 8 Br 

"Tie Yancnd V8 Mk, “arate Sen a New Teneo Prot 

satan Bot Jeu of Peel val BD 

CRE, ejb Coucrrare kinky To ou of Be Pa 








(2) Motiity or Dextenty Teste depending sore an epecdio 
factor und demanding steogth, spend, dolcacy of touch of 
tasimoun such an those of Puma, RH Beashore, Berle and 
others 

Extennve testing of varus forme of meter abilty hae 
teuded to dusprove three vows which were somelumes held, 
‘There u no general motae abltz, nether an motor abty be 
conndered dependent on « number of umple varablee lke 
apeod of rection, nor cise on arelaterelysanall number of bas 
motor capeatise On the conteary, motor sbuLues are highly 
speatfc when the mfluance of 'g” bas been eliminated 


QuReTIONS: 


1, What divtinewons bave bees draws between “lil” end 
“dextenty” when applied to doverbe the bebamour of an 
Seduridual in w apoesSe tak? 

2, What thoonen have beex sivasced to account for the 
obsarred wncheduet differences m ractor walls 


Revmazvces 
(eddononal to thawe mechoned i the text) 
LW i Me, "A Prenat Poedsles”, Pach Bon, vol 27, 100 


# Cv Kame, “beans son Bae Meme Mae Enna” 





4. F Alzoys, “Some Tera and Corleone of Hand a7e Coane 
‘pon, Forum of Eitahon, we, 125 
2. dangers rh Cts oe 
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MECHANICAL APTITUDE 


Maremaca —{1) The Stesqust Preture Tests of Mecharial 
‘Aptitude Teat T cootauns picture of mochamoal objets with 
‘questone about relatonahupe Tat IT uw eomowbat sumer but 
‘vor dificult and avolvee verbal reeponses ‘The torte rosy be 
obtained trom the World Book Oo , Yonkere-on-Hadeon, New 
‘York, in packages of 26 with Kay and Clam Record Test 1, 
1-50, Test IL, $150, Maneal of Direction, 8 cent, Speetned 
Bet, 30 cute 

(2) The Cox Tevta of Mochansea! Aptitude {0) Mochanseal 
‘Mosielo (6) Mechameal Completa (c) Mechatnl Explanabon 
(2) Mecharscal Dugrams a2 described m Mexiomcal Apivaie, 
bhp J W Gox(ts €d Metham & Ca, 1038) 

(3) The Stmqust Amertly Test of Mechamal Abihty an 
revued by the Nsboxal Insttivie of Indasiral Peychoingy. 
Drrectto ace grven in Tera of Mechonscol Abily, by FM 
Karle and A Macrae and others (S163. atonal Teste 
‘of Indusinal Poychology, Aldwych House, Loudon, WC 2, 
1523) 

‘Hach of the above totia should bo quahtstrvely doused in 
claw with « wow to daniying the concept of “weehomoal 
fptotade” Defauto necluncon ws to the scope of tha varus 
(ents ot quantatative dnta oe to thar relative efxeney cannot 
be obtained in the time avaiable on aocoent of the complensty 
‘of the problem Thus Cox bas later found evsdeore that tbo 
“‘anchacacal Fetoe” prone in is text also plays & past in 
suitable tata of the mechanical amerbly type. In edison, 
wordenoe Han been obtuned far a “roatane matual fsctar” 
sevocoted wth manual testa, wad ths factor dato from 
‘the meckamiol fectar* 


3 x ep Int ses, Bap of Comme ot Foc want ve 
Mahone Sidon ph 
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Ar the mena edad th tc foe on that 
Shoei sad enpenmnng snd co meme spepatiy et tne 
ii oles cweght sien Sonera tgioomed 


Bein Paniyg Bama 7 312 


‘Tho pionser work on mweckasual epiiuie was suri ont at 
‘Teacher’ College, Colonie Usivenuty, where Stenquistt 
followng + muggertion cf Toordike, expermentod wih the 
vwalHkanown Assembly Testa and Paria Testa which have boea 
ssaommended wn ths chapter. 

‘Tas cammnon knowledge thas mecbazseal abibty or “inachme 
snoao” ws poasssed by some persons toa far greater Segre than 
by others, But wien aterapts aro made (0 waoes this sbty 
by pryobologoal iets, the dutiolty othe task wooo becomes 
‘pparent It cbvicos that the age of the vabjoct mast be 
coandered, also hus degree of practice aod the nature of his 
cavievamest 1 also 20: earprusog to fad that the aubyeot's 
‘gece! meatal ability wall tsvourably atest hus performance 
‘to an extent dependent on the nadure of the tot Bub oven if 
‘the mubjecta ar of the sare agp and havo had equal prectioe 
And « sumilar eapconcoect abd poasean the same msanure of 
‘ig’, 1 atl found that tare are otber factors which aft 
har perlermancen mith mechamca? appitcoes in real ike 
"Three of thone factors daeerve specs eouseration 

() Morar Cuanacraasemcs—There are certam moral 
charachntic whuc althoegh of unverasl umportanoe, ageire 
spocal etophanse whes daalmg with spphrania for poets in- 
volving onmplicated mechanuune. Thre rust bo etedinoea 
and perustance wo tho care of the mechanms, w pabeace in 
Aealing with mocharsal troubles, amd truth, booeaty and con 
‘eveoamean a all dealings wits rogt to t The mpertance 
of rook moral qaaraas was clues seein the rena obtained 
bby Groanwood! mn his ausipen of the gualitas poceaary for 8 
shen. A quastonnasre was ots to fty-two expert chemisia, 

1H siege, Moreen of Meet Ab 88 


UN Goad, “A Vora! Seay of Comat Wo Append 
(edna Mid Tae Ue Lond TRL 


” seeqmncks, APTEYDE 1" 


analy, techs atexivenion, echrinal allege an read 
tryzchool cy snalyt and desir chomotaengeged 2 gue 
tanafactar, colour cheaurtsy, text ores chemtry, te 
‘Thay atachad mech more wportance to thas oral quale 
‘haa Wey ded to naive acallqpom, expecnectal ably, 
rmamoey, or ack gualtoen at ead hard ot » Owe 
‘Th fllowg owtrtons oe ken ur Geez nod naseouat 

(Case AA sonar shart of some yar’ expennace wat 
expenneatag wth gare when he oppratas commenti 1 
Janke Ha aocld barn damantad ts parstun ed commenced 
tra “run” Tested he evtnuted tra along in aa 386. 
“Obrronty be was no chart. 

Case B—Owang to fae of trouble chara del not port 
a fealty working of « crtasa ut of plat He woald have 
Jud the Sraaa “oa la chest” be gave a8 ht ann.* 

‘At the rak of arpbanang the dbrouy, another Msnraon 
‘tora soother Geld may be prea Anmumog that» fel wshen 
to engage « ohauferr sof that the follomng table grata 
Tone peychogapie account of thre chautoer, X, Yaad Z, 
sade by» peyehologat who anquuotad with nm 























2 Good, A Yabo 
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tnd look after us oar, and be thereore deci to choose Y. 
Astually 1 tha particlar instance 2 yodgment from general 
mpreesion m very saaly made. ¥ would undoubtedly bo the 
boat cho, and even X woald be preferable to Z, which again 
oes to coum the heavy masghisng which should be attanked 
‘Yo worl ebsrneterstie 

Lack of theee moral quabtes also cansee tbo partial flare 
cof curtain paycbologwal texte when sppled an wdastry. A 
erlormane test ey fal to correlate ss highly os would be 
spected with the tags of wapernaces for tbe maple reson 
‘hat some ofthe employees are cerelesm ther work although 
‘under the stamulus of the tart they abow no lnk of manna! 
extent oF whatever fsotor is operatrve x the teat 

(2) Marva Dixrzarry —Ths w another factor to be cone 
sndarsd Sows mackizes, for exxmple,  typewter, demand & 
‘ood del of dertenty hile meskaroeal aptitude Indeed, the 
robotrva cals of tats of mancal dexterity may bo such ato 
‘wamiat ther wclanoe m th tetg progeazane when tevtmg 
arplcenta for various weateal fades? 

(@) Mroonca: Arnrvoe—Fiaally there us mecbemeal 
splatade as defied by Cox, mamsely, » srocp feotor running 
throagh thowe operatoue in whieh the abject» called vpos. 
‘io deal mentally with mechoucal movements Tt seems to bo 
so rate aputade which enabler te possentor to think and act 
stlctrvely to procemen whore the corsaten and relations are 
tpatal m charster, “Sook thimksag evolves wot merely the 
fpprebendong of certs specully arranged iexan a8 12 6 
daagn, nor wlely ws the edoetina of tar spice restos 
‘whereby the design m knows to bare « defite ebupe, ot 
‘pattern: eupermposed oa tha definite srrangament of parts 8 
ovemeat—aod os the wens of the meckanuem move their 
pattem cantanualy changes”? Tn ths eense vw a factor odd 
‘onal tog” but operating aleaye in cooyunetcn mith “” 
and dutingt from roxzuel deaventy. Cox poonts out tbat 








SSW Gatsay op Ish. 


smachanial ape, thas deSond, has Late spe ia the 
staves othe ena whoo! execs aod tw therloe ae 
cult to judge whethec » boy levng ocho mally Sted for 
x eapoeerag oncepatica which demands bagh medhasical 
spttnde Hooce the oncem!y for more tern The pret 
‘rote meaty avoosied thet every ik wn tho elementary 
school ehoul ge ot rt ax hous tetng dureg his whoo! 
carer, and tas only moget w that De aid oct double this 
mmm 

‘The mere advanced audeot may cool Cea’ work onthe 
21ct meanameanent of mechanical spade. For lack of race 
rofurther dmcusnon ofthe mgieance of the revaltatorsloce- 
toon und mudaatry sare pomable But refareace my be made 
to one urgeat probler Trdibon bas smocthad tbe peth of 
the popl who spoauhes m pure soeace. One consequence 2 
‘ha eometines auch » pop separ hixel os an eogther 
supenor beug to the secalot is teckaolopeal vanes Ta 
truth often very diferent The techalopea] expert oft 
“Come lotsa owe” mea thelac of facies Thy 0b 
spam, form eddion to poscang “g” an gh maar, 
evaho posame a hgh measure af mectaneal eptrade 
Tt true that br ofn oomamaods » princely anlary bt 
sly tre thu the Bate wich proven sabi sowtanal 
‘eis for wach eset wil be arly rewarded 


‘QUESTIONS 
1 Dustingush between teeta of macbanioa abibty and txts of 
‘manual dextenty 
2 There mt some evidence that « group factor 8 manifuted 
or boya bet not for gs tata of cenatroctve mechanical 
‘abuity Decoan powible explanatieas (et, ©. Rpoarnan, 
‘Phe Abies of Max, p. 295). 
LL gg Yo tae st Toe, ne Rag 


(CHARTER 18 
PERSEVERATION 
1, 7UE REVENSR OTROEE TROT 


eee crete ones 
Soest cece 
ae mesa 
see 

Sona 

(®) “Winte 129123 .. safest we you can, bot thie time reverse 
the dirwotion of your movement us wrteng each figure Thus 
You start cach figure at the pout where you usually end st and 
nian eee 
neatly. If you make» mistake, do not correct xt but go wtraight 
‘on without stoypmg.” Tame allowod—2 munatce Beiors (>) 1» 
Sccareeuee peaoa es 
‘and go nght ecrowe to the night, and bkowsse forthe micoeoding 
Srriag mesa meee 
= oe 
Slope men Saeee 
Se ortega 
Scenuatiee 
ard 








‘The symbol y, tee Grosk pe, wil be eed to donste thas 
Inndeaace or prrteverstion score, eeabg thet the Inttem 3, ¢ 
and # sland for peneveration, ecandery fanctoa aad inerisa 
swepectivaly. 


2 mum “re” rer 
‘erravornoms —{0} “Copy 44 feat ax pouible im your oom 


ont ‘FERSEYERATION ast 


Icrdwnting tht patage grec elo. Do ot troable to sto 
seat" Tao lowed 1 tse 3D sco 

(0) “Copy the panage spa fc te begnng, bat thn 
tune do 9k dot te sa do nt reste It yo dot cnn 
tf th vs or cron one of the Fe by take, do He sop to 
torte! bt go strnght ou fst a peanble, Do ct tothe 
to wee nay. I, you Sih the pasage before te =p, 
tian aga ftom tie bepnmg.” Tse aloved A mast. 
‘Atal ne “Cros” eal out abd Seely ea wih 
com the poss they have acted. Aa blo, onl are 
cy woud ba, (4-5, 
the numberof words wntea (a) and in (6) rectly, 
su the see o ares dotted oF rome) 


Passgraph for “IT” To 

‘Belore tha acconat of our saterestng climb as Shad T 
‘aust tll ection the adzarnble work of oor guide Przomnt 
Sah Ttherlore wnia ths inbuie to ho vnls ppt ad to 
‘tho abinty with which Saath brought as through the tak 
srt dows the taepor: nde of Sa mont, twas A aga: 
Seeat extn of wogth and ala was geste unpoantle 
toe thrty feet in frost Hhoagh ths tele mt yet Bit 
sell went op with the utzon carta:aty, not cove dul be roteape 
‘bs sepa ar exubs the leat hentatin. At lc, though very 
‘red era thirty, wo arrved ut the foot ofthe gacer Hora wa 
amet thre gus who were stig out to find mm, 283 wan 
‘thought we mht hare met wrth dase. 








yer a my are 


3. mONATURES Test 


‘nt the tatu standardised i ia suggeind that I abould 
ak exght perscas mhowe mgsataree are rather uncommon to 
tga tue bares 00 a eet of paper wth bectogaph ink, 90 
Unt they may be duphostod. Bach S then reouves a copy. 
Tineracortoxs —(2) “Copy this lat of names in your own 
Innsbwnting aa quckly as pomle. Ifyou fini before time, 
start nga fem the begining.” Tze allowed] minute, 


(st SHORT AND PRACTICE OF FEYCROLOGY oe 
(8 "Row op he mgs ascent you ea, op 
ingthnnurspprsinty iene” Tacs alowed Scat. 
bmg the fr the nonin of ene stad. By 
cevorn nant tha Swg flea se way whch exe 
ay aod whos oprecaly Sern um tha gal 
Meavarn of woul be 3, =(y-M, OF 2, whee an 
hy are the uumber of letters wntten 1m (e) and (8) rayeot- 
(ly and mr hn tal nb era 


4. urrnon peage Test 


Ivezncomans —{o)""WeteBCDERGBCDERG cepeatedly 
{for 1 minute ne fat a yos cam” 

(©) “Woe the mirror nage form of the stm letters ws fant 
yor oan.” Tune allowed—2 monies Athal-tane "Crom’ it 
called and Se put 2 oros st the poust they have zeecbed 
‘Belor (6) a tal Se shook peuchce watng the marr imege 

En 


form for 15 seconds Bey), oF 





say then be 





ie 
cnlenatad 
6, “nee” rmsr 

Lneraocrions —{1) “Write ote .. for 30 seconde aa quickly 
‘a pomble wath good quabty ” 

2) After $10 mcozda’ ret (1) us ropentad. 

@) Same an (2) 

(0) "Woe reversestecko oe as quickly ax pone mith good 
‘quuhty for 30 second” 


(8) "Wrote aNernately » normal ‘e’ followed by « reverve 
tz ‘and v0 02, a9 eekly ux pounble fr 90 seconds * 
‘A muasere of puneverstoa 

a 


ata 
‘where, 1 oumber of later per $0 arconde whea writen m2 
inl way, the nember of reverse in 30 seconds, atid 
a the number of normal and yorarse later (5). 








” ‘FERSEVERATION ry 


‘THE CONOEFTE OF PRRSEVERATION, SEOONDABY FUKO- 
‘MON, aD DrmETTA 

More snveeugations are denmable se order to sscertam the 
lations between perseveration as operative i torte och 4 
Ihave boen desombed, abd peneveration as defi by Rewer, 
6.8. Muller, Wiersma and others The eycuatrat Newer, 
1894, own to have beex: the fst to use the teem “persevery- 
‘uaa! t0 deaate the abnormally permstent repestan or ot 
tonuatin ofan actoity after the acursty had bead once beg 
co: rcwntly completed. 

‘Muller shortly afterwards, uel to denote “the tendancy 
‘which eracy idan baa, after once being sn oonsnocanem, 10 
ramouat freely uto comocuiotee”, #9 the bumming of 0 
ralody orth repetaaon ofa phrase suth oe Mark Twatn'’s— 

Paaeb, robe, pose, an peach th eae, 
Eseetessiet rare 

nstand of perenveratoon Otto Gron,*sn 1902, troduced the 
term “primacy” abd "wesodary” funchons of the earvors 
nyatert” “Each nervous clement whose prtiary fanctonal 
suctement mms the owcarwece of u prieciation fa con 
vescusen erste vecocdaniy after tbe presentation han 
\quted the ypan of couscoumesa That nto may, at rem for 
‘farther loog pend it ente of aftar-toncton" 

‘Worruna,! also Heymaca asd Brogaanne tock over thin 
‘than of amandary function and iscleded semory und motor 
sopecte a their tenting Thos m observing the red end green 
evtort of « duc rolating at so increasing rate of peed it wan 
cakulted that peneverstor lost the two colour and com- 
rienoed to vce gray much soosar than aoa-pecseremators The 
umpramon ade by the red has already died sway with the 
noz-peroovernior but zot yet with the persereratcr, whoa the 
seen impinges upor the wze nervoas element Hence the 
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famon comes xt a lower speed wth perseverstam. When 
sumlar experment was demoosizeted a: the Waste City Ex 
Jnntson some youn ater, as zeporied that for Sx Witham 
rookea fumon ocourred st 6 speed of only 900 revolutions par 
sminate, whereas i the cue of Mr. Berard Shaw tt was an 
Ig an 1800 x pam. The formar was anforecd that he waa & 
person, Who Liked to keep workmg of a problem unt rt was 
finibed Thus apparently was oorsct as ut was coly woth 
‘Lily that Sur Willam conkd be uniuced to appear Puneta 
fll ws the rata table. Mr haw, on tho other band, was 
‘hat be pomeumd the aly to rmtch qaxcly from one topo 
to unothar and these who have watoeamd hun npostes 10 
Ihecklem will ugrwe that his powers of ropartoe exxel thowe of 
sont poltocal gachatom Be that ax may, tus obvouly 
‘ocemzy to ploy the method of correlation, before any cou 
<Tunane at to ths mange ofthe concept can be formed This the 
important investigation of Lakes. wi ioc a an teate 
ant of diet wena coi whch wee mined it 
‘yasias conseptions of pecereraton, gave toch gurdanoe 68 
to which eotiities were intererrelatad 

Srnamcar’s Law or Larxria.— Tas aw wo the eect that 
‘“Copnitaveeventaalwaye both begun anc ceate tore gradually 
‘than tear (apparent) cae * 

Spearman had suggested provmooally that both he walls 
Jinown factor of "g”azd the factor of pessevertion are general 
fotors dealing with mental eostgy, “ss measures a quan 
tity, so the perseveration may expres ta degre of rertn”* 
It» well te emphosue that the provunonal apeumpeon of « 
‘“nental eneray’” m not eamaaal to the duecumon Spearman 
Ihas now replaced the eoncopt of “energy” by the cogasta ate 
cept of power” (exergy divided by tame) * More amportent 1» 
the oonndernble mant of eidence that pecsevaration ea broad. 
_goupfactor which varaa independent of "g” Tee nterwtng 
E opemins Be Fao aig 9 Esa Tas ite 
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to note that Bpearmen, even before presenting tho Theory of 
‘Two Factors 1m 140, bad concluded that the exdowment cf an 
tndrvadua for ane kind of masatsce dul not tend to go with 
‘hat for other lands to any amount axconimg what w alrosdy 
‘explained by ther reapective shares mg"? Thun megatsrs 
emt isa payohological fact which w, of coarse, andependent 
fof the fact euggetted by remarchee oa perseveration, namely, 
‘has the Jag of wn mdvxdeal for ous kun of seanation tends to 
(ge mth tbat for other aod, 


PRRAEYRRATION THSTH AND THRIN MARKING 


thas been found that tanta sul to howe demoibed in ths 
chapter intrcorte We wil earue that perseverution at 
‘hat factor wisch partly accounts for tha stercorelator, Toe 
nator of tha factor may appear i « clearer bpht u we note 
‘that manny of the actor ofthe school obi coast of wal 
‘ertablubed and long: practaed halts, acd 1 wo aak what ocere 
‘when we attompé to wroduesachaage into mech entomatum, 
‘Handwrtang w erdantly aa adzurable wctvty for the vxpec- 
‘ent Tha in the Ravers Btzoke Tus, and also wa the "IT" 
“Tea havo atbengtod to make 8 fo couster toa strong “wat, 
"The "UY" Teatwrutberdfferes fom n ter where B woald be 
told, g to puta dot over the es und to croms the X's Thin 
‘would have nvolved a naw adjustment by addition, wharean 
{he “TT" Tat we satectero wit #ttrng “wet by meant of 
fomumon Bech 6 comparsec shows why we otznot conclude 
‘hat of an inde ida eet to beanie a Bak he woul 
sno fad i dificale to form « new hast. A sama: device a 
sunployed in the Signatures Teat I aca sadebted to Profsear 
Spanrman for the Signatures Tet and have uaed st a vanoun 
forms The preens forme eppronmatea to Rangachac’ adagta- 
thon? which seme to give reuble mecha, Im, of cours, 
seeeatual that S shotld not hold the Signatares upade down as 
Race Ph Abn hen» 
(Joan, Parent op Dt Amon 18 7 8 
nee hy Freeman bay ent et gt 
‘ane cal Hora! Deer”, Wid Tanen Ver od Usee To, 


{aoe “Pane emecy Seve tot Engst Boye oe Tere 
Fie bao oa ie - 
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‘professional forgers supposed to do. The teat exhibntesrost 
sndivedual diferenoes, some wooed i sopyeg the ugaatares 
‘very wel, whleottees betray thar owe wl of wimg i tho 
‘Baority of Ittas writen 

"The poment fore of the Mirror Image Test st dua to Bomn- 
teu, and the "oe" Tet ede to Bepieczoe * 

‘With regard tothe measure of partevertion, oy fraiche 
‘yy each tnt, Lankee, Hargreaves? and the present write: sm- 
ployed the quotient mathod, that i, the ratio af the eficieney 
1m (a) to that w (0), Later, Berataun exployed the diffrence 
‘method, Rangachar compared the two methods and found the 
<liferanoe met’ to yiald » higher reiabity for each lott a8 
‘voll us to furnish higher mteroorteltons, But unfortunately 
he dlfrvaon menaare often sorrelates highly with peed inthe 
‘rae pact (6 the (s) part) of he tea, end a wll be mentuened 
teri thus shapter, Raogackar ensployed « rtaeare of per 
tarrnbon whch wae meen of speed mth ip of 

teat, 

anaes nerf ponerenton w tht employed by 


eed T ak the ta 
similar to shove descebed va thu chapter with Standards IT, 
Tila, TV 4, Va, V2 and VI ia ae dementary school Jt waa 
found that the roadiex porwovernton soore, or y for eaok 
vtandard wos (arly constant between the agen of seven and 
fearteen. 

‘Ih w oe that Acb* later expreaed the mew chat sn goneral 
the rnfuence of pereeverstion oa the bebeviour of the child 
umutishes with ngs, bes Shs view is eppacently based ox the 
‘arly experiments of Zien’ co the free uasoeasitne of chara 
‘and not on may experiments of hs own Moewover, he catefal 
ta specty “wyfsewe of permveratio” and supe that 1¢ in 
weve fete eg ne ne 

rn alae i Kepenomstal Teper, *, Jou of 
SR Tae oe magonine”, Bot does of 


ean Eek 8 Fame, Penton 108, 
1p tan, Du leanne sear 3b, WT, Ab, I. 











2 m 


‘the oer chi’ renter sinadfstamofporpoe which ead ta 
musk the panerecnbon. 

‘Paaed* be really come 9 tk oneluson that persevees- 
‘ion achually increases between the sees af eight and trol. 
tha meovare of pecoveretin were obiaiod by the dre 
zor mothod and he adzuta thst the merase may havo been 
Inhenced by tho faster spd ot wlich the older eubjeta 
worked 


Panaivenanioy axp Ract—Ranguchar hes reonntly ob- 
‘taxnod toms intereeting reeniie when companag Jewish school 
boys in Btandard V. of an elementary echoo! 11 Leods with 
‘correponding Eagle boys of emalar socal cast" Bevan tents 
of persertration ware ays’ and foreach tnt the Jew boy 
mero on the ererage 220m “penseverstive”, as the following. 
table home, 


2) Aavarad 8 Tat Tt 
(3 Alpuatwn Tet 20 
(8) Reverse Stake 33 
{Mire ma ne 
(8) Sguusarw 4 
(8 Trager. on 
1 Copnale s2 


tscaaos th pole explanation of th dite 
nce Tt was found thas the Zewak boys war onthe average» 
ule mone “imtaligeat” ax , Da m1 (et Chapler 38) But 
‘ha would not acest foto, ab etwas found that there waa 
o comelation between any of the pemeverstoa teeta wad 
be 

‘ewan ao foand that dhe Zemah boyt Dad on the average 
roaler peed m th Set part ect and a the ceuaae of 
Pemoverston, smplopmg ths defsrence mathad, owed oot- 
Telstion with spot nth ins par eppeered bat tha would 
‘eocumt forthe ference, To antl Sat past, Bangocber 70- 

1 5. Paar, “Peon snd Dit Cha", PLD. Tm 
Varnafdanton loon Ce “Hearef Reman na Dou of Papal 


eee 
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sarcked the tera ja mach a way that the maarae of peeva>- 
‘ton wae independent of spend inthe nt par ofa tnt. Tas 
sear effaced by mona of Spearinan's forma for the ooetla- 
‘Gons of me and dsflrcen Bat even now the Jowish boys 
‘waco the averagrmaore“persrmative” Parthec expermeate 
‘ang thos lines wet daferect mesa goups would ecem to be 
Aleurabln Iti ntarmting to mola that Profeaar Frazer 3am 
teary a6 1908 in us ety of Fanctoaal ert from a more 
Phywological tlaodpent states: “Pace the Jew, fo vance, 
Anywhere andar eh nots southern aby or the haa rey north, 
fad he never alte, bois the ave phyuelly and ently na 
‘ho wana few thucatnd year ago. nrc tame ner eavironment 
can change ura” * 
ELATION BETWEEN PERSEVERATION TESTS AND CRI- 
‘TERIA OF PERSEVERATION 

‘asks framed an mterogatory of taraes quarons whch 
swan presto ka nuit mabye, «9: “Wieck wonkd you hie 
Totter, to pare ome eabjet of shuly, ont Kind of work, 
‘henoaghly and filly, oto bave over! thinge ox hand*™ The 
pool of hs tata showed a crzlaton with tie intaroystory 
ot oat. 

aenitan wtzaated the pensevetation of echool cil by 
carol cbeervatons and fotnd » cormlation m tha naghbour- 
hod of 08 betwen te pol of as tts ua the etzton 

‘Ben Gupta framed a aatarogatory of ton quewsona which 
‘eam pen to two competent teacher with w eguest that two 
indepoodart anumotes bo tharby cbiazed for every pup 
‘The ertmaaice of the two teaches showed » corzelatin of 
07% (ps =004) The pool of bu tert correlated only 020 
(p¢.- 0066) wath the teachon’ eetimolas The diftoly bere 
1 that sompetat feschers may confuse pooeveration with intal- 
loctaal dalla, 


FERSEVERATION AND PAYCHIATRY 
‘There are many chaucal sbperratons which wouk lend color 


Dyer Rama, 7h Penchonat Ee of Leg Mat, i, 
EB Sp Sepia Rover win ren ea 




















” PERAEYERATION w 
to the view hat melanin gree are pernvertars while 
ttasince on the other aad would be ase‘petreraion Not 
aly tet, but the early expewoneet of Wma" mead to 
‘fer conlaave post of For exemple, ix obmrvang tho red 
Si gran sectors of « dao toveimng ata iersamg rato af 
‘ood, meachas ware found to aa th two colour td 
‘pinto ne cnly gy atlower pede the mance hon i 
‘a ofownag table 
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Rovchwes pemsnute «| tame | ot | ome 
‘Mora rcenslyProanct J Shaw Bolion, veto the Weet 
idang Mental Eoepal, WasGnd, placed the foto of fin 
Inboraiory at my duposl vo that tte of pemevertion sold 
bo eppbel to the pabesto Tam lay iadebied to Dr. MJ 
MeGrath, the Depety Dmecto, fork co-operation. Aa regards 
he reveling colour ies or although I adopted mprove- 
tmenia dun 10 Tanke, each as doscooding from a hgh npc 
srtaad of ascending fom slow sped, nod pasta the coc 
Yelow the dae otha! the wabject could refer to thera, yet my 
ruulia did aot somotoraie those of Wierana, a8 wil be wot 











In other words, the teat failed to dustngush between mazinos 
snd melanchobo. 
‘An mgnrds motor testa much as bave boon doseribed in this 
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chaptar the mulancbalie tended to be persoveratos, bat even 
here the results for Gamacs di not chow » geval endenoy 
townads pop-penereratin Tako found that Susncy tat (of, 
uapter 10) id bone ont the groer! vow wo fo duvary 2 
‘mania and ta lack is melaccbol 

Stapbeuon,! aang motce tne, a4 4 rsa of canaderable 
Aotng fone that mai came svelming Superveaing detent 
dul oot tend to bm socepeeveraton, bot he found other 
raziach, of good “g” laity geoaly too-pervenating, On 
‘nother haze melo od ert canon of deanna 
Praeco high perseveration was enkiited, 


FERSEYEEATION AND ORARACTER 

‘Pusard? found that about 76 percent of the most “dail” 
sod “unmehsble” subyecta to be extzeme perseverators or 
‘extreme non-perseveraone, end about 75 per oxnt of the moet 
“welfeentcalled” and “Penevenag” ssbjocts showed oaly 0 
rolerate degree of peneveratice But bn facts gave ubwoluly 
2o wupport tothe view thet estocatad extreme perseveration 
‘wih the several qualities of cbaracter which have from tne to 
tame been suppese to xdicate ntrovernon 

CCatell® found same negative corelation between pexsavera- 
taom and the character factor which w usually calld Webbe 
“ll factor or “#” ‘Tha w x2 agreement with the prerous 
Biding of Laskes “Low ‘ew ameocated with both extenmes 
‘of the perseveration sols, bat the correlation of 'w" with ‘p' 
1 oegatve because high’ pereveratons hava etl lowar ‘W* 
(an havo low pemseverator 


QUESTIONS 


1, Dicuss the possible value of perseveration tote in voca- 
ional guidance 
2. Bhow how you would arrange pereverntion testa with 


WS. Band op sc Dat Low of Pee rot $3,108, 
BB Galil “Drwpremmeen Tor TE Tees Joma Pgh 
taal 





yok 28, Bart aed 2, 1038 


ey 


a 


W Septenion, "Stoo 2 Expenmecta Pevhmiry TA cae of 
Guaerl ness HT Be canact Of pFoitor wath Pejakaty 
Tis pgcee ard Inter fer Hugh = Precor Come”) ow of 
Aen So, October Tel, Ape 1993 sod Getobee RE 


CHATTER 18 
PRACTICE, FATIGUE AND OSCILLATION 


sna hg rn 
St aT 
geiiate Sram mac 
SheTaote ae 
Saracen Tee 
miss uiorignecse teas? 
men 


avoe 


Hach column of gue abou be started feeb, the top 
figure in any column Bot beng edded to the bottom figure 12 
the preceding eclums. The work of adding vbould prose oon- 
faruoealy un quickly aa pomble for tar mnonton Sindenta 
wrork m pair, cach m torn acting an E and oa § E abould 
‘lace inal hat be cas sn Be workover Slat abou, 
H shoukl have « Kreepelin Adding Shoct retung on ‘husk 
cardboard ia his aft tna. A stopwatch should aap bo Graly 
fixed to te cardboard at the west vable point for Ey 
‘yen. I should draw « oruoctal lie every fire sconce ab 
fhe posta ca ha own sbeot coreponding’ 10 Bs progr. 
These Ine abou be town Boil vo tat 8 canot ama. 
(aun whan tn dou 

Tein recommanded Cat this expemoest shonld be repeated 
on seven! days. 





DIECUSION 


‘There aa common impremien Uaat if an sotiity be repeated 
‘here wonld be an uta! faastation due to prachoe followed 
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by & deterioration due to fatigue. The annmption being that 
tchoa wm operation at tke start and that fatague comes 
nto operation at a later stage, Closer wtudy Toads to the view 
that both practice and fatagus have to be coxanlered from the 


‘ory beginnung. 

Mental work by occuring tande to rwoomar mowe eal. 
‘That 1s the practice elect Maatal wodr by oocarnng pro- 
ues enaney oppo exaeng efervaris That 
he fotuoo ect, There are thus two contrary factor ut work, 
ad as regards thoeo two factors the reeltant will depend on, 
‘the relatres tanner A study of the work curve may sve 
ome méication os to which factor grins the upper hand at 
‘vanoas potata of course 

ive there are many otber factor basins actos end fats 
‘whoch mast be oonerered, such 5 the “armng up" of the 
object or, agun, the “spurts” wknk ke may mak at any. 
Domt ofthe work ‘The ectry af cogatzee and emotcnal factors, 
however, afet the shape of aa zndviuals work curve in real 
leo to so great wo extent an to arccomiets other metbods of 
study ix addnsan to laboratory studies Indonral unrest, 
monotony, « hard tasimastcr the meentve of « “ghttering 
rise" wad many otter factors exert « varablo aod unoertaia 
Inflgence op tke work ourve, and the udusinal peyehologst 
stvempte to mmprove the abape of the work curve by smedying. 
the factors which afoot sé adversely. Ths the mtroducton of 
‘A suitable ret passe may not only worease the output but 
ray alo engender « more tavoursble sttitede ofthe employes 
‘towards his work. Sumilcy, attention to the Lebtmg, tex 
perature, humidity of the stmoephere, ventilation, general 
srrangement of the machinery, posture of the workers, and 
son, havo an cbvicus bearing on the work curve. To thi way 
by controling the couditons, indastal paycbologita bare 
been enabled to study tbe work curve, comple though it be, 
‘od although anchasiody aged not olate“iatgae” or ottompt 
1a intone yet clea that it may mabarally imine 

‘Many laboratory invesugatioas however have been devoted 
‘to th ey of fatigue, and ua the dificaltum are grat, mention 

3 0.8. pe, nat Py Get Bt 085 chap Ban 
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vill only be made here of socur grea! rsnlts. In the fart 
place, 1 is nacomary to dutuagush between ecbyective and 
sbyecare fag: 

‘Bunsmcrrvs Famaux —Bbpectrve extamates of the state of 
ftagas much as “very toma", “re, “furly ted", “aightly 
‘rod oF “ot at all ured” are not diicalt to ebtauz, Pillpat 
vm thu way, wan ube to conchode thst the person who exper- 
encod wont fatigue im oe tank tended to expenence moet 
{atguo a others In wiatisbca! language this was exprosted by 
snyong that the matazston of acinus to ther sate of fate 
for tour tatague-producng taka were poutavely coreated 
‘and thatthe tatrad-difereace enters (eee Chapter 73) wat 
natu’ Subjective fatigue, thes, general ws the sexe Uoet 
‘he mavevdual mow roacoptble to fate for one tao wil tend 
to be most sucepible for other also Goch w reault woold 
Appear to agees with commoa cheervaticn. 

Bubjectrs fatigue, however, was not found tobe general 2 
respect af truer, ead the real: again 39 agroemeat mth 
‘he faa? tat indveriuala after bocomang ied ata atk ofan 
lowe that tre feeling oa chaogsng to anotber Bat that 1 eat 
tony that fatigue of an chyectre nature was not prenent. 

Onvscrve Fariogs.—Thoredibe bas defined cbjectrve 
{types e2 “that duniagtin 9 eficenoy which rest ox onze 
tnd there  comucerable ondeuce that althougl » msbyect’s 
sotanl eficency i « given task may decrease but Ltte afer 
the oumet of obyctive fatigue, yet the ionger the tad 2 oot 
tuaaed, the looge: wl be the rat necesary wm order to regan 
ull iit efferency ‘This ret then becomes » measure of 
‘objective fatigue, and at renders patent what would otheewise 
‘ca latent 

Many of tho methods proposed fo meuraze obyechve fatgue 
1a opt toenticum ‘They auny be drnded into two claus: 

(0) Beatory 0d Masealar Tot « g. the Aeethenometar 
‘Ten, the Brgograph Tet, cr the Reastien Time Text 

(@) Mental Tost sock as Adling Figares or Cesoelation of 
Lattece 


3.9 B Palio, Amal Pom, 10,78. OF se ©. Spearman, The 
Abit of ens f e. e 
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‘uch methods mast be anticined f they sasume without proot 
ut the fangae which may Dave bees preduced fom & par 
‘uonlarnotriy ia txnaferred tothe act which w demanded 
by the tent On thus matiar the work of Phllipe i the moet 
ilemiating “It a ebld ws found to be xermal ro a oertara 
tert st the end ofthe sobool day, # dooe not fellow thet host 
not falsgued Tho ooly mlerense to be draws from sack » rele 
tw ther he 1 not fabgoed ve chat parser tert, bot the vert 
{R768 00 evidence as to hs state of fatigue in any otber test, 
or does it gre any evidence cf the state of fatigue tn any teal 
of any other chld who han dooeaxactly the me work 98 the 
former obid If two mbyecta after the axe duration of mental 
work, are tested, ay, un multipleation and eancellatoa, the 
fiw. may be very fatigued in oulbpbostion, and only slightly 
fected vm oancellason, winle the resulta for the second s0h- 
ot may be the exact revere. He way be very fatgued for 
cancellation, and oaly egbtly fatgued for mltepication.”* 
Sach counderstione stow thet the sacor expenmants on 
fatague due to seboo! work cannot be regarded aa vabd Tem 
more profitable to stady the vanaions in outpat darmg echool 
hour. A suslar zathod bes proved serrcesble x the sindy of 
industnal fatigue. Output and wa fcctuetoma are meanred, 
then changos u the hzhttag, m rea, wag, etc ave mero 
duoed mth « mew to mercanng the eficiccy, and it not 
‘telly nscemry to anmume that fatgoe has been dumbed, 

‘Dawson! studied the vanstoos w the wetal eficeacy of 
dhuldren aged night to foarten during soboo! hours The tak 
ras to mulaply figure for tea munctor at dflerent work: 
penode, nazrly, 939, 1030, 11 90, 190, 230 and 3.80, and 
tye number of correct operstons ax error wens calculated 
‘The output was approximately cooelant from 930 to 7.80 
Thus tree that a increase of output of 8 per ores was found to 
‘cour atthe 10 $0 perod, bet th, on axctyme, was not found 
to be dus to ita being the bext workmg bowr of the day ax 
‘opulanly supposed but ro the fact that db ur the ural ath 
1.9 Phin op ot p74 

Demo, Vananot s a Mental Raney of Cokes darog 
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wmetio our, A betattteds had bees developed which 
favoured the periomance of anthmetcal operations x: this 
Ihear, Ax the 8.80 poi —ualiewxy otber—cume lat foreach 
‘oup the incmase of outpet wiuch coum ie doe to prutive, 
4nd farther experiments axe neceeeary 10 ewoerain af there 
‘would be 6 falhag off in ezanoy at this hour uf Ube effets of 
‘ravtue had besa emanated. Ht was suggurted bower, that 
for children below the age of nine, there e a datanet falling 
ffanaficiney by $90 m the afteroon. 

Fariux arp Loas 0» Simer—Mins Ki South' eamiod oot 
sx important stody of the effect of cxrtaung the normal 
‘Amount of sleep fr three scceenvonughte, The norma amen 
‘yar 8 hour, but cu the rst aght’s Fpl ealy 1} hour sleep 
-wers takes, oo th second 3}, aud on tbe thin 6} how Ox 
teting the oabject by maana of MeDougall's Doting Machine 
tnd other tot t wae found that tho mxaedsate reals of Toun 
of nop an an vacrease of eficivooy whch then fall below 
Se ce a eee tie cae ee 
‘wml amoant of sleep us takes untl tbe eficneney 
Fach te octal ort found tet th ptt w at rerced 
‘unl about the aurventh day from the beguning ofthe expan 
‘unt Poonbly the instal phase of tho fatigue m the preduc- 
‘thon of some toxins whick have « stumalating sobon lke drugs 
‘which i followed inter by @ penod of decrease an functon and 
opreesion. Interesting an theoerewenrches ace, tis ascedmary 
to seocriasn what dfereoces there may be when several mab 
oot are tested before general cocclanocs can be druwa. 

‘Tax Limuoavon oF Duvoe.—Carefal experiments by Dodie 
snd Benediot,* and ela the Iter experumects of Hollingworth * 
show that albobel hes aa sdvere effect ox mental and aotar 
offcwney Tt is seoomary sa suob expenments to follow 
[Ravers lead apd dugsiae the alcobol 2 at to provide © con 

“dh "A Outobntn f he y o a od Je f 
PT dean FO Reet Pet Aff Aah Cape 
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(col and make ot impomsble forthe ucbyoct to know whether 
‘hia presnt or tot ‘The cheatrooa efecle are proportional to 
‘the sizeof the dens. The alec of other rage rock ux stych- 
une, marphine, opium and cocame are ab genera! wx ital 
sinmblatoa followed by 8 peciod of Thin theme 
{om hnghly probable that thee ‘ae woah bo hkely 
senonlly to endermine the gneral oath. 

‘Paacron, Famos axp Osoraariox.—Kreepeha’s Aiding 
Shooto warn sed by Fhagel ix bss revdy of the factor of 
‘prochee, fatgse and otcilaton 48 sie from Standards VI. 
fd VIT worked nt thove sheets for 30 minutes on each of 48 
saceesave school days Strong wcentves were employed an 
‘onder to some that the work wes dove with maxul efor. 
{Ail the subjeota were keen and intersted and kept graph 00 
that they could vardy vealse the vatare and erient of their 
progress Bach gl recered s monetary remard, and every 
‘ime she exceeded Ler preons reoord a2 exize boous wae 
given 1m sdiition. Moneover, Fingel exgmated the novel 
rethed of meressing the amount of th honns aa the experi- 
rent proceeded, for ut wan lm eaay tm improve m the Inter 
stages Ta consequence the curve of practice showed cont3Q0w 
improvement throughoat the expemeat. The campomte oxrre 
ff practice was obtained by plotang the total work dave by all 
‘the gs for enc ofthe 48 days Tt was found thet the total 
score on the lant day wan aboot 3} temas ae great ex Chat.on the 
fet day Further, by plottng the work dors by each gui 
dluyng tha Set, sncond,.. maaute of work the eure of tig 
was oblazed By aching the work done by all during wack 
sunute a vomponte work curve was obtained A masked drop 
an effcaency oocared ot tbe begaaung ofthe first muatte ace 
‘hereafter fatigue mamsferted rial s8 6 slow std more or lea 
ready dechne throughoe’ oook day's experment, Tht 
taal declie u « genezal cbarscteruto for all sabjecte, bot 
coundeenbla difreaces between indivadunls en regard fign- 
‘ikty were found. tu to be nobel at m Flags txt bel 
peaked erecy fve seconds and the subzects drew » ebort line 

: Peto Pagan Onan” doar Pal 
ses oye he # 
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‘under the gure last wniten. In sition, wt the end of avery 
rmingte "Now" was cad ard the subjects drow mstead ax 
Lethaped line. Bosthar, each day's work commanced with & 
‘yg start”, inmmach aa 13 Sre-eecoad pends were allowed 





ta slapee belore the frst onz-mmete mgnal wan gives. The 
‘work done m the fart ofthese 13 pereds was daregarded. 
‘Fiagel posta out that the gving of the one-minute signals, 





tog any “astaral” chythen in the work carve It would ba 
dificat to avod prong mich mqusls m & Group experzent. 
Flogel’s um sa dsvcing the werk into ire-seeand periods was, 
tw etudy the short-tme facteations in eficancy an the work 
of hin subjects The difference between the sores of each #o- 
cumve fve-second pemod was ealcelated for asch subject. 
‘The wum of tha dilfereaces obtained for any eubject provid 
roasure of hut total tondeocy £0 oscillation “A ranasure of the 
‘mana oncillation was obtaised by diexizng this total orelatuon, 
by the total aumber of calcnlated differenom between the 
scoren of the macoummre fvesncond panos Finally a moasere 
of pamenatage oocillation wan obtatond by exzresng the 
yet total oncllaton ax a parventage of ber tats! score, 
nema of the abiity of adding throcgh practice waa ncoom- 
‘pasted ry an rocresse (thous not « proporhonats rocrease) 13 
the extant of oucilatios Bet decrease of abibty throagh 
{atigas was uot scoompured by any corresponding decreas of 
owallation A fat que weressed the subjects tended to opalate 
zor» Thu ruggoets thet osclletion 1 & pheaomenon whuch 
Alorved from fatigue 

‘There m some ovvlence? that ossilation w & now factor of 
sade extant and that an sadresieal who tends to ctclata in 
one work test, each aa that periormed on Kraepelin's Adding. 
Sheela, will alo teud to do eo in other work taste auch as sub- 
‘racton, canoellation, opposition, or analogs. Recent work by 
Sivepraiasm, bomover, appears to show that the owallation 
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1m the rovenible peropectee tatu pectic to the tert and nt 
‘ast hush i comme to the work tata, He, coreaver, oon: 
sludes that the ovcliatwr facior eosumon to the wark Yoata 
‘apenas largely on eprodactve rather than on edactve ability. 
ome of the formdabe dificalies mberent in an expen 
ental study of fatigue moay atthe etage be ramunaried: 

1) The Conirol of Phynoal Condanons —In toting intalh- 
enoe invetigatrs do not impose acy prandal restricts 03 
the testocs, bat the writer well easembern a forngn unreti- 
{ator bering to meat the oppontion of some of the pazunts of 
‘hp subyecte when be aaked ther, quite tightly fom bus pont 
of viow, to take bis tests of fotague before breakfast. In wdai- 
aon to food and ark, thee aro macy other factors tobe kept 
under control, euch as ventlaton, humus, linminaton and 
the shape acd aue of chate and beach 

(8) The Bhvwmateon of Emotwnal Focors —Dutarbances of 
hua mature may not play an appreciable parts the inboratory, 
‘but when industnal pyehologate attempt the invesigntion of 
{tsguo from the study of cutpat they do ant nxploct to ascer- 
‘ain of suspioiea and at-will may be rled out, for they may 
seriously affect the results 

(8) The Conte of Constue Fecors—Thare w, perhaps, & 
aatural but undse tendenoy to aneume thet mont eubjecta, 
then poychologeally tented, ato performing the taska with 
conomizted effort Or, atleast, to anrero that the slacker, 
even whtc groups are teed, ae to few appreciably to fect, 
‘the rwsults Bat the axperanents of Fhugel show how ez0ag, 
omntrven uy elect the work curve. Eiseubyecta mete to avs 
thowa throughout the aivesgaton » high degree of conalive 
‘sotivty. Bat ss day hfs thers not alwaye « ghtianng pn 
‘of infntad ball fo bring about masnzal efor, At last pert 
‘four work udaoe atthe fuze we cboote and ub tho rate we find 
snutabe, Bolghtened employer do not expect mazmal ert, 
saoept for bref pareds, Glavedrven may expect 1, bat 
(hey wil dora get it 

(A) Duumat Poranone of Eficency —Toare axe probably 
druraalvenationsw efanery whsch are dependent of fatigue. 
Unlas ther magutede and locaton are known, thay aay 
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conceivably render aval certaun ooockanons 1 40 the pro 
te and dagres of fatagne 
(8) Objedioe ond Spec Fatigue —A dutuncton has been 
made betwonn « Jos of wblty for an operson and a les of 
Inaknaton for it, “Tae objective land cannot, but the aub- 
potiva kin ca, be bund by ection or overoome by mall"? 
(0) Tha Fatyve Indicator —Unkes 1s tae thet obpectave 
1 tranfernd from 008 tack to asotber mdependently 
stu of ether tank as well mdepeadently af the mab- 
fecao doite ual aia conen thao etn eco 
thdored sa nt adequate seaeare or sodaeetor of the fague 
incurred with every ined of work ‘The diiculty w increnoed 
‘omng to the peosar ooume taken by fatigue i sa develop- 
mont, Investgntion hae show that, “eo ehminating xrele- 
‘yaub inaenoes, s perwn's efienoy wt any contenaous work 
<dsaunwhes very rapidly fr 8 penod of aboat two mnviza, but 
‘thon undergoes very little dummerion for box, uot finally 
‘here ia an cbrsyt doop down fa extve wespotence But dummy 
sl the tine thet oo ile dromactan ws mescfartd, a longer 
sad longer sess beoomes teceesry 1 order to repa the fll 
‘Bixeney of the begmning fatigue wat really occernng al tha 
‘ne, bub wm such wee 20 to remaun Intent.”* Suck conadera- 
‘sant wll tirow hight onthe rule of soc expermenta an were 
tamad out wth mbjeta who peialled « laboratory bcyel 
‘Althongh thers waa po apparent wed obpeetere indication of 
faagun, yot after some boars the subjects collapend 
‘For* roganis the wmierferonoe wh wendy or rhythmical 
cctunty asthe euential phenomenen of fetigue On caloalatng 
the coeficient of varatica (cf. Caspter 23) of the mci for 
‘ach mbject, for every cousccetive ivesmunate period of tk 
‘wlan lasted tarty mance, be concluded tbat daring the lst 
tea minntes the work was peciormed more regula. Tt is 
smlereating to relate thus to Flugal’s tendenoy to ovoilation 
‘which appears to be dened from fatigue. But from what hao 
stready been wnttea nthaschaptar tu obvions that we cannet 
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gard this lac of steadiness sa the andy mvucaon of fatigue. 
Morsovar, Fox surumer thet the imegalanty dmg the fret 
‘ivermnate petiod s dus to hu subject not hawnag adjuated 
‘thunselve to the task, aud 1 many be noted that ths ttt 
irregularity w far greeter thas ny exbeeqoentirreglanty. 

(1) Indwiduat Dyferencee —Owiag to the difscalty of eln- 
amntng urvlovactialoocces, bile known about the vanow 
‘ways m which sndiewdeals may dir feom cack other iz 
Iatagabity - 

(8) Theoresof Fotspun—It woud be oxide the woop of thin 
ook to reler to bochamal, phywolopeal o veurologal 
coonaderations which bear on theanea of fatigue Tt ay wufion 
‘ementon he cae of ates woot epg tet 
he rolanve weight of each ux 

nkbnion Phewry —Bnwty sete hel that when ont 
continues to cantract a mascleYalzztanly, an would be the care 
ww & monctonoas tank ant necewanly anvalrmg heary toll, 
snbibitery nervous sapulses ascend from the mote to the 
ceutral necvous ayetem Ta conseqeence at becoman more and 
rare difeult for mapules to descend %0 make 2 contract > 
Eventualy the work sope, aad there an ntenae fling of 
boredom. 

Toown Theory —Toe astmnty ofa mace prodcos waste pro- 
<dueia rec na acho nad aod oarbca dione and untal these azo 
<Gumpated they act es powons and binder further act. 

Fud Connangion Theory ~All actorty tea up aefinte 
smaterale sack ab gyeogeo and tbe been saree that foe 
1m the pall of ax exowerve vee of thise mates whioh oan 
‘oly be made good by the orgursen dammng 1 reet pero 

‘Paychologeally the upohot woul ver to bo th uf we 00s: 
tious at w muscalac or mestal tak, 1 eventeally booomes 
Aistarafl and we experience ftapue. Unfornanately, however, 
‘connderable objective fatigue ay be present without ta bang, 
‘experienced by the tndvvrcal. He i thea unable to pay beed 
‘0 th natural aafeguaed agaunat my. 

On the otber hand, there are oocasions in actu life when 
work bas to be done during o atte of fatigue. Whether due to 

1. My, ea Py Cr ar, 
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the ubibitory ction of tho castal nervous apetern, of t0 the 
prodeenon of tome prodact, or 40 the tang Up of ful 38 for 
{he moment nate) Amazing tat the wodeidual ong 
cally ound, bo may by yedwxoas training come to sogeie tho 
seunbutes of tampered zal Ts anyone eletzng to compet 
ina balk raco without prenous prparsizon would expen 
20a ertema physcal Qucomfort and feeknge of ftagos. After 
framing, the ducomfort and fatgve although prevent 2 
Jenened form, may be copizeled and the runner's “sonnd 
von” ray enablo hum town. Sumlsrcoanderstiozs wp to 
rental aka, sch as thaw of «zocosmfl basta. Bet such 
‘an, of «breakdown w to be avorded, st necomery 10 U0 
‘considecable judgment in applying the panel 


QUESTIONS. 

21, What conclanans many be dren from the sadly ofan unas 
toal work carvet (OL ©. 8. Myezs, Indhatnal Prycholagy im 
Great Bras, p. 68) 

2. Contrast the atitode of x aubject im the laboratory who 
‘undertakes coctinsoas work with thet of an andurtral 
worker at has daily tak (Cf.0 8 Myer shad p. 48) 

2. What u meant by an mdvvzbual's tendancy to oaallaion? 
Bow bow it can be meangred. (Cf JC Finge, Prantee, 
Foigue ond Orslauon) 

4. In what respacta  mubjeotrs fargoe general? In what re 
geeses aE Reece Tu eee 


5 Wink m’maast by the satect “Sobers lague 
wholly speciic, whilst objeotve fatgue u partly spect 
and partly goneeal"? (CLC Spearman, sind. chap. 18) 








ij 
i 
* 
E 
i 
® 
f 





Drmsomiows —Copues of Non 19, 24, 22, 15, 10, 2 and 28 
should be hasded ta aach member of the clam Atter H haa 


‘tated ens have been corecied. Afr tha maong bat bac 
‘completa, H eres» table on the blackboard showang the 
‘works ran to each emsy by every mecber wo the cas Teh 
the mark vest coch ey by every snetibe av sed op, 
fn hme tv aveogs mask fr och euny muy be altite. 
$Each mere then de up th daflarnncas boro tbe ear 
‘be ha gure tovach amy and tha conespending areags at, 
ad divides the by seven to obtain bn average darates 
‘Woah tember of the cass egress bet wih the compen 
smarkt If the comport mask bx acepbed ue mom rari 
‘an tha of eny saan nthe lm, who inclined to enack 
feo luatiy, o bo eral? 

“Bach meribar ofthe cam abonld then write aa aooant 
te method wich be employed in curkng shoul thea 
trllact then ancouttnnod tre «din a tothe mathe 
Stich have bun exployed ew thn be soe hat ilar 
‘nArvaals employ wley dame enfaia fn maskong con 
pontoes cod sou come sstana tet oe Ion) then ther 
Divideal de. 

Yow 


evens Baterday morning and thenight before Thad gone to bed 
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ith eh da of gain otha football atch on the Sanday alt= 
‘oo, bat to ny cngurt:t was rusngan tcente To wake Waits 
‘Tome 1 wasted thandarng and wes upon fer 
‘Bevo go oct aod Thad tot bor Tre foctball mata 
‘woald be abandooed and poe hike yu! wold be Guappastad 
13nd vary Lily they would have im vay a Eee or perp they 
‘woud gp to the afumoon pice ‘ave pam on, aod thes 
‘Lauer hina, but I bad ot mach thowght for Sat? wa Just 
Sing my dar re yp Mas uf et] Wold gs 
tot ete wth an, aa fore moment Lid 


dows the ste, not too fat for fear wee eboabd asp We bad not 
‘bean cub many enetes before wo wore maked 10 tho san. The 
ooh ween shining with the ram and ye wan atl running off Tho 
<loods were blac und they were traveling at terre pace When 
‘Teame trom the ptm it had wtopped musing and ing mucbow 
‘wes in the okey 
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okay conan tom ek, del wd) Ose 
ou tn ho an nn oot hte we oe 
‘Ting. re was toe hog eo tong trot he 
sping sn gree tol for tan Iga oto bd end iced 
Ex the igbe sobly I wate and él ant wet 
Be giemly ten "Lovely dey, wan't ut” she saad 
p- tueresop ergy Tag abe hel 
up” Be ot 't0 make the fre, aid tt 
‘ape sad wood wot forte col When Tata Yc tn paper 
‘Fabsoked My ara ad eva oman, te Joka op and bast 
Sr nglng at my Bgkt "TD pt poe mre ore fap” ts 
si od wet fr tome Time wht she bad ees sda "Fore 
{Poon wh haa he grange” Thee wast of ange at uy 
Tear gran Gar wala dom Mae dt 
ASppeac Goode dd "Mion alc bier" Sostdom Harm? 
era awa inthe cam fe: Gon waon macnn 

















‘A wt day ban dsndvantagus and aio avantagus, In the fish 
paragraph { am gousg 0 as 4 ltle shoot vis damdvant 

(@) There are many poor people who have nat» par ef 
‘weer There ae others whats only soot is She oby if you are ont 


2 Pay cn wordy, rere oe 


the oauatey and the cau comes dows ina Selege Thane are only 
‘oka or hwo wayrin which w wve day hae vs Qmadvastagee 
() ell now say a few words about 0 advantages Whaa ot 
sun it wether he fag sed roads Te alc drums op the fawern 
snd tron from thare buds of anth, fm parson foals gla, be ust 
‘Fanta e pur bt bat ated coat on and go fora walk Ratna good 
-Bein wt emes oplew ae assent Te wesw ft ot 
‘ve could native. Te balpe whent, potsions aad afl the food 
S7ur"tho nue prov ur cans eetcage ba betes we dont 
Myre ated be paced Rain ayy great paren atkang the beauty 
Gl the world Tealno afecta specta. A wot day ar ove of the great 
Gf of God Mont propia gable whan he akyn dal ad grey 


Fo 18 


On recy heme hard ang a ig 
heptane a i ent ong ey 
sete yuaatunt i beanecet cae, 
evar gar if fou hae not god acta 
"tite cotry when 9 mucin. the rood rary 
‘Tho wind blows strongly and the streams flow feet The mum 
‘ire ahs Sa down rae a Se 
tl asin pun Tn rss Tee 
tiv afer tor gnome vod Jou cas iy ont wk Say te 
{ids oe nen seid, cain sla cod dog There 
ew tke go ont whem 1 rang and tos 
food all Tore the easy bos whee ert hr 29 pm 
Sivornr put bce ude Se ll pp ocak tn det 
‘cua or washing Tov run omens senshi 
Tabiad It you Lave amanged to ge for Prone abd @ wate 
‘cig you gt voy depp 


¥o.10 


One wet day she sy wt very dail which me a fog on to the 
arth below The clouda are very low wad dll, evoeythng soems 
Go be one hogs dul mam of atanorphece Then when the conde got 
to the mourtaure, ons by cee they baer, and tava of reun pour 
{orth to the wid earth below Bose people ike gocg ont m the 
‘ain and dampaom of the comzy aed lazer Other poop who do 
‘ct ike this way mdoor and red, or, they dc not ike thu, they 
‘ap and watch the ran patteng on the Saga and widows ‘Most 
‘Shildren play gum wlack Shey have much ae Lado, eaakot and 
ladders, cr probably they pley blbarde i they ae eo lucky that 
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‘hey have » land ie Tha soem Jocks dma! and dap, 
rules eating down toe potter aan treo Betton wht 
‘Rrnoy, ear gto end theoder trot an are sect 
Sa the paremcata ted dokn popes ce wot oh su oan owe 
thea Eh te country sveryagLacks ealte end frera There 
tomas oe wong tng oto boat fr man aroxad Wh 
‘ep ring xn te aun tatoo eho fort a bua Tos of 
trarmthandigh, ange tnd estado bang dren 
I hevot best ned ks Tes ke sosurg ita a wee work, 
Uline Bang thet baso football eto SRE ery 0 are: 
‘on gran for oxidant sports 
Noa 


teen nn in ne 
spuds ttensrra toms ss 
ree Te maa 
ininrhsaneneeanas 
Spam eas 
ecuoacie Samoans 
See 
Eeopocoaseaneaee 
ete rere 
Sinem eee 
Sneete ea 
Seehreee ohe 
Feather eee 
ieee aererer oes 
miceee re 
Ea roa were pirn 
Ceceilvas pat bbe te Reglak ama, t ua wer one tang oF 
eer eto 
Saree tata 
Siento! 


Mo. 34 


(awe dase pope sv vere Ore pop ar oh 0 
ranean Bait he rt gies Toe ema 
Drlin ths blow, hl day ake fe oc ei ey 
Eeaty and eras, Wes the uct aod lie Gags ova 
‘be bolws ther go diy Tents arte ops 
‘liber may Thera mb tmp rycen 
Somcee of tho widow ale Tere of the ea th too td 
{Theatre the pe ec rant in pitta ea et 








» pres m 
‘th grater Ou a wet day tho rum gts inthe cracks mu the fage It 
‘makes the fago and road very cea> and beows Tt leo makes the 
Alston onthe roofs very coun. On wet day he sky i orveeed rth 
‘louds Tho run makes» peting soead on the windows I leaved 
‘aad athe gutter, 





ns isd es WS nay ease Gas sca 
Piieret petal bin foro becmirracene 
po apap np cmon peas 
fap npr lye kaloplr 
Freenode inpeerypeiprery epee 
pore ehemtod lj, Ae bem pore 
Alec tbc men A ts pm ap so 
of enousow importnce ia staining taany pontiona afd 
Mimunrenapety tna Poek‘doped an’wtal nedig 
family ralatonship, fraternity wfluenss, pobtieal or religious 
wnews and #0 forth: 

‘Until recently it was genaraily bebeved that marks 
‘were very rebable measures, but st obmously depends 1 part 
on the activity marked It is camer to mark « Busey mariwman- 
ehyp test than it ws to mark « geometry paper A faonmule repro- 
duction of « pupil's examunation paper > plane goometry wae 
went to 115 schools with © request that 1} be marked by the 
toscher of geometry, Of the 115 marks, two ware abeve® (outot 
100), ons was below 30 Twauty were 80 or above, whils twenty 
thm ware balow £0. The pemmg mark was 75. Forty-oovm 
per oipelee feel glormerebipt ap arom 
Sinan be peo ela Spat meas hee ae 
SS Se ee see 
ib velar te foe epee 

man eat tas tower eta Reg fap 
et STs cee tees 
es eres renner 
Sea eas eee 
See Scenes ected hin coye in ang 
cE PRTIR arenes ontey Tei ete 
Pesta 
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Dub rather to find outfit ofa bow widely they der with the 
‘ndvevdnal, 

Tuscrrtainad what crtena wes employed by mambers of my 
lament ths in cow parposly omitied as it might miro 
duce some bus into the markang, T ance reqbertid 6 clas 10 
ark uAeree of twenty-mne menys {actual opie) but 20 Pay 
bo mgaal to the quality of haodwriig or to spelling «0m. 
‘Theo eonayn wetn thea typod alter tho wpellig error bad been 
ccorected. When the mumestodenta matked the typad copie 8 
Tortaight late, 1 was found that aotwrtlatondong the restruo- 
‘none gen, some had neverthelee been unveseed vo the pret 
‘oun marlarg by the relative poorness of the bendwriing oF 
poling ith » consequent ring of the maria for wuch oo2es 
‘in the second marlang. 

Tt w not, of course, suggested that bed penmanship ot bed 
poling should be ducegarded ix masiong eomoys Iti matbar & 
{question of ensuring that too zsuchetres 3 nt placed on these 
factors to the detriment of other factor As marinag bas ch 
amiportant conseqzencee for the communty 1 neousasy that 
marker ehoald be treed to mark justly and eSicently “To 
far u kumi,” bet wth care mazy markmg merom can be 
fiuminubed sf not shmated Thus for cea exacsinationa 
involrng bundveds of axamunom, « perfectly aumple statistical 
check i» placed on the markang of the exversty teachers who 
fot an examiners to ensure that the standand of marking doce 
not appreciably cbange fre: boar to honr. Just asthe sense of 
humour, politeness ar wapecosbiity of » pup may afect our 
cotumate of his intelligence, 00 may our owe cbengeable moods 
or warrouvdings aft our etamates of our fellow tan and aloo 
of auch products as compoutioes wniten by perveos eat 
‘own tu Wn hore th eff the compet 
ase own tous, other complications arue, as u abown by the 
following sutance well koown to the writer. 

‘A donan mambecs ofa Fourts Form daca to play prot 
cal oko ot the expen of ther teacher. Bech wrote ax mamy 
‘whch was then pemed to azother, who coped it nto be own, 
‘ra an Siptas bani Riemcen See ae 


» mano Pe 


slags book and handed stan 29 be mashed. The rent showed. 
concluavely that this parhcalar tcaoher masked individaala 
tnd tot camps, for the pup who was acvurctod to get good. 
sat sll got at even when his exay was composed by ons 
soouriomed to receive & low mark Moreover the one who wat 
scouriomed to 3 low mark dd not get a lugh mark even when 
ds eouy was composed by a beiloat pops! Tb not mggoetad 
“tat wach o result would easu> waverly, but « somo astance 
of a eamlar Kind hes been well dacobed by Ballard + 

fs oumber of exsmazees had to mark w hundred evan ox 6 
avo tops wntten by « random grocp of Standard VIL. boys, 
1 woul be matractve 29 ale wach 29 place the amy 3 fe 
‘boxes lballed A (very good), B (good), C(wedsam), D (poor) 
sad B (very poor), Uf the diction oral 
‘the buggon number would be fond w O, wad the gumbem n A. 
‘od E wood be mal If now thooe o mck bor arv further 
analysed, 1 willbe pouubla to peck out the very fow in A which 
ton pecully good and they may even be geo the mame, 
of 10 auria, all others 10 A riocewing 9 marke. Bunlady 0 
numberta Bray beawarded Smarha whl the mayonty mearve 
‘Thou in O unay be devided into two oaghly equal cated 10 
‘which the marks nod 8 are ewarind Thooe io D got 4 or 3, 
hoo» rating 4 beng 9 the majonty Lakewae 2 Z 2 081, 
‘ono reeuring only 1 sack beg probebly very few in wumboe. 
Ta tha way the distabatuoe ofeach marker tapds to bo normal, 
‘but f each exaaainer macked by general umpresnon wich & 
tmathod ia obmounly very subyectva im character and wade 
‘ifereacos between the masses would be expected, even when. 
‘the exaunem ere acquacnied with the vanoar goalties of 
‘asays to bo expected from Standard VII. bora, 

‘The folowing table shows the dutcibution of marks given 
by shoo student (purposely peeked oxt from 6 lager aba) 
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Sbudent X bas the most symmetrical dustibation. Beant Y 
sevards bal marks or mar to al ts boys. Nine boys out of 
‘hemty-ame cave Je than balf make from Btodant Z. 

"The credit for the fist sesionn study of the wtatittoe of 
saammatomn cers to belong to Profesor Edgeworth who 
slyoed the vacious erem anvolved a taariong, and asoer- 
{ined the probable magniteds of each zm various types of 
‘szaminations A beef mcamary of kos works found s Hart's 
‘Bzammatuna and thar Beltvon to Cabo ond 

‘More cently Starch” and otbore have studied the statics 
of wool marks Starch mentions four poable festors to ac- 
count for dfeenoes x mavkang (1) Dilerenoee in aeverty at 
dUarentsebools(2)DuBerenoes x seve of dfleentteacheen 
(@) Diflerences in ered for a sven queehon or 12 penalty for 
‘gen erzor amnguod by diferent teachers (4) Mamutence of 
eccumination betwee. rucoconve steps of meert-—tbo mini 
msm eel, 

Prom a srudy of the mess venation of the mario be oon- 
lad ‘hs acto (1) mat nat bo wg tutor 


tstented for pgm « ner (9) end far 
easly « hall, and fact (4) for nearly» thrd of the total 
Todane Me the cecated Wet ctor @) en ee a 


most important in producing the large dflrecoes of valuce 
sumgzed by teachers tow gree pitee of vebool work, 

Te w eatommhung how perwos of scaceaue standing diter 
roc ouch other when they mark the esssy type of snnwer. 
Some will oly gre low markt contasns coe or two terry 
blemanhen whch they dali, others award mecisforixowindge 
Usployed sad pay but little beed to the etylo x which it 
provented. The situation is sanons when itis coondered how 
frequentiy aa exaumaation qoorbon begs with ons of the 


» saREDIO m 

‘Bart! points out thatthe ooxanan method of mariang com- 
poations where positive excellence are ignaned and dafnite 
faults aro counted aod tho total wibtraced from oa arbtcary 
mazio, almost werthlee. Ho gree valuable hate to the 
lascher how to form a asked of tems including: (1) the mone 
chaste aapesta—eiting, apellng, porotuaties, gramer, 
yates, (2) the more Literary aspects—raxgr, canrotous and, 
‘apprepeatenes of informe, of roowbelary and of rhetoroal 
Aevices, sod abore all (9) she logeal axpecte—tbe gunera) 
ccgeniation of eas, on revealed bythe amt, the compleity, 
the relevaone and the seqasace of menteaces and paragraph, 
‘aad wdeed, by the ntallectanl trootere of the enay asa whole, 
Such edrce wonld matenaliy belp pepe to acquire the art of 
‘wrthng, but the necemty for wach advice shows ncaa light 
the dicey ofthe markers task mn exammoatons of the osay 
type. 

‘Baller? has pouted out the grave defects of the assy a5 
‘measanng device snd conciod=s thet the dufeuites of markeg, 
‘02 cony ar almoat msuperable, and eles tothe mpossbilty 
of making the essay amcasbie to nad objecsve meascrement 

"Thomann and Stele M Baes® also drew attention 
‘0 the Bootaahag and subjective aatare of judgment on ax. 


omy. 

Tes obniouly nooessary to ascertain what degree of agree: 
mat there woald be among diferent judges marking « set of 
‘etays Tha evidenoe avaiable seems to port oat tbe eoeeaty 
of employing more than one exazuner 

‘Theres also the aed of comparing wcentifcally varwus forma 
of the analytic method where several viriaes are weighted and. 
‘thn geaneal maprewtin method Bach method ban ndberent. 

Onn writer* recornucds the unpresson mathod owing to the 
ponaibaity of eroe inthe weighsng of the vrtoes and in the 
foraluaton of each eumy for each virtut Twalve grades art 
recommended, samy, A.B, CD, wit ples and muna valvon 
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‘ddd to each latte, and the we of the Bryan Shoet to coaure 
normality of distebation. 

Another wnter! favours the axalyto method where eeparet< 
marks are given for Content, Steuotare and Meckanice, The 
Content has tro and a chard cies the weghtng of Brwotare, 
tid the Structure as twice the weighting of Mechanica The 
ctr that this would take tume ws ret by inxiotng thats 
more fue that sboald be devoted t companion 

‘A more elaborate use of the exalyoo rurthod » that of 
Well» who marks oven ports, namely: vooabelary, 
scours, craftamanabsp,conawtaney,comphtenms, quaiaty of 
dows, gpahty of eas A muck of 1, 3 6 oF Tan awarded for 
‘usb of those pout, wivck moang thatthe etop of differen 
amp by 4 per cxot The Seat Sve porta cover technical all 
‘aad sre marked wrespectve of the mbject ort 

‘After conmiernble exponence aa Chiel Faamuner, Walle 
of opumoa thst thu scheme 1 reluble for masking eamye of 
‘young childzea m acholarabyp examaatione It coum the 
‘averagecandidate to soore appromonatzly hal! marks rt spreada 
tie maths m the fashion whch the modera cuxzauner denen, 
snd fn relia corzelats closely with total mati for the whole 
Bramzeton 

‘Wnar Tarts anc Mestoxancet It is uso to menmre 
phypcal truts sock ea begtt or strength and mental trate 
‘ch antennal Lnowledge or intelligence And forthe morant 
‘ty amimad thatthe probuble errors of wach manmirementn are 
Xkzowa On the otber hand, some speak of tuts hike honey 
‘winch an indvidaal in deered to onsen, or pot to pone, hat 
4a, thoy assvae tha xz rdvadaal worst be booet, or eae da 
TNonertPorther, ome speak of tara ch as wocabsity or tack 
which may be jedged but aot measare. 

nthe last analy t may be pomble to dispense wth wach 
utinabons Por ft is posuble to rate x individaal relative 
to bis felows with respect to hus honesty or a tect, there 
seems no reason why hoe Bowesty of hus tact sbould nat be 


“ghd PTS Milinns, “The Marg ad Bandas of Compaen, 
Tn. Wath Phe Pebmaet of Ramninng Chie, 100,» 7. 


repiried un meammable. Let Sve competent jodges who are 
‘coquainted with twenty mdividaale rate thers on x scale where 
‘he maximum w ten, both with repect to their tact and also 
‘mth resport to ther intllgenoe. Each perv then receives an. 
steerage mack for eich ofthe two trate, By eomparaon with 
‘heas average, the average devaxtioe of each jorge in aneeing 
aot may be compared wih los average devant 1 atom 
sstellgence, sod the rlauve éSieaty of marksng each taay be 
‘anoartaised. Such « motbod thes may be apphed not only to 
‘prodnota aoch aa dmwmgs oF emaya, bat to trait wach a9 
tocinbibty oe tact Thove who wool! lit the we of numare- 
‘ment should bese these poanbitoes wn mind, Ubey should also 
reali that there is no meerurezeat without exer, not even 
‘ho mmplast mearuremeute of length Thus Myers refer to bro 
beervers who meamared the baad of a pygmy. Ons 
found the leapt and breadth to be 188 mm. and 147 mm , 
Whach yaukied « ceplabe index of 1424 For the other the 
coreaponding fipurs were 195 mam, 160 mm and 76-92, 

Hollingworth? give the results of experimenta on uch trate 
on nastuse, intelligavoe, kemoar, conout, baanty, valganty. 

pbuh, reverent wod soca + 
(1) An indondual’s arror in judgpng hamelf in sotnewhat 
sreaiae thao the average error of fread, 

(2) Thero 1 « teadency for en radividoal to oveneetumete 
‘bamvelt on desesble trate sad to underetsmate mas! on the 
vndeurable. 

(8) To the trate of aastams, intcligence, komoar, mfinement 
or rosabilty the indvewhaad who rani hgh 1a te test ma tho 
‘evtamate of hae amocines tendn to be a better judge of that 
‘ent in othacs than the indzysdual an whom the trait less 
‘conepicuons. 

‘Tae Saxzonow o” Arruscaxrs—Whecever xx applicant ia 
‘eang ged a to hw satay for a pow te proces of tari 
ag s mare or ls sxpilly m operatzoa Than ame ot all of 
‘he followmg sevan devione may be exployed: (1) The Letter of 





8,8 Myer “Th Pat of easel Toe", Br Hae Joann, 
Sanat 
TeL Jadpng Homan Character, 109, csp 4. 
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Appliation. (%} The Photograph (3) The Interview. (8) The 
‘Testimanial. (5) The Rating Soule. (8) The Scholasts Beco 
(1) Payshologsal Testa Tt us nectamry to wtly cach device 
tad to soertaa what valty, of exy, ataches tothe easing 
(or yedgang a ts eealy cara ont Pracaoe 

{1 Fhe Later of Appunton — Probably all word npete that 
(he Intar of some spplicants might xt ane debartheen from 
farther considerate, bot that ix far from maymg that an 
‘apicton of « batch of Jetiers would ele x jog to choose 
‘the mort mutable applet Hollingworth found thet yudgeo 
<dmgreed with each other when mestroctal to arrange twty- 
five liters m order of sant with reapat to miligce, 1 
Iubiity, tact or neatoom Further, « parbeular judge muy 
<isagree greatly with hapeslf fhe yudges them agam © moat 
later. Not mech value, thea, sbould be siached to yudgmente 
asd miner rca, 3 set moe es 
angus, Helhsgworts nuggets capaaty of the 
for ther tan ahould be checked by notang the eubeeqoent 
accemof tinapplicaata Another provecet nto eaploy the 
“Applatan Blank where th candisto flat sertaintaevaat 
data whowe miativeiaportance has aleady bona doc 

(2) The Photograph —Hlere nga st would appear thet exper: 
santa by Pinte? acl bare have shown ta the jodaocta 
ef moxtal trite from photographs aro pructualy valueloe 
‘Thunst practically sapomble to judge“ intellgaaoe” from 8 
Photogrape 

(8) The Iotermes —In ste traditional form the interviaw ts 
‘igh uareluble,Holingworth found tat twelve expet eat 
‘manage were quite unable to agree sz their jadgmenia on. 
11 applisaota for appomtzest us mlonats. A candiiste wan 
Likely to be ranked anywhere fra lngheet to lowent by Ine 
‘ene jcigen 

Magion¢made » thorough analysis of th estmston made by 





* sxe 2 
interiowesn and scoshded that the interviow is eractivally 
vworthlas as a meana of rsararing geasal ability. The con- 
‘Tenaben covers too amall «fld and the jademeata are made 
‘pon fallactoaindxatone ack nthe ae, facial erpreion 
tnd personal eppearence ofthe sobyect. Particularly important 
1 hos oonalunan that when the interview & employed for 
valeting chitcen for tree plows in soondacy echool, itis 
teamntal that the interviows sbocld be va charge of siled 
Intarnowere under ngdly soatrale) ooedisons, 

TRewealy attezpia have beea made to umprove the val- 
dy of the iternew Spelman and Bort' mls character 
‘quate, bth demantary andl complex, and developed «ang, 
scale for theo umemzant, Two peysbologualy tamed invet- 
fntom iudepeodently wierrimwed turiy children with apocal 
referenos to Ura quale For soma qualtos ther ixpreasozs 
correlated highly, vibupenrecem 089, salfconidenoe 077, 
four 07, amartrracem 074, mocatbiity O72, anger O71 For 
them the cormlatons wery dsbaclly lower aoqusiavenim 
‘3, rebabiity 0-8, canoaty O17, paostaaity O44, bonowiy 
62, mdurtry O04, Than teurperamantal quae which maght 
naturally arve atthe intervns wer Sou ssi to estuaate 
On the other hand, where the quay to be ameaua w mor 
rather than temperamental, then ita ate canao! be relied 
po, for Wa axpreman my be sncoestely concealed. 

Te was found, moreover tht pence raproves the power of 
salerviowisg 

‘O'Rourke has developed » bem for taizing interviewers 
‘The pomibio wsewsea to the quostions ooasidered esental for 
the intarvw are peisted and sessed ox w form. After teinmag 
‘nd practoe with kia farm is waa found thet the rags of tho 
snterviawens impeoved in validity. 

(0) The Tonmonsah ~The tection of references and tet: 
rmonials somtimes roe a rose. Tew trae that if wividanls 
‘wore [adged solly fom testamonials the jodgmenta would 
2, toms dC. Bat, “Ee Beton of Carat Qn 
goonies = Reis Be read 

seme, 4 Sem Enplans oo ited Prot Sure en 
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‘arly fornnh & coral cave? It wonkd probably be showed 
surve suas its tal Neverthe, xolom all fth wp human 
‘aatere slot, 1b meat be admtted that references and tasti- 
‘monsols may be asefa not only far what they may but alo for 
‘wat i left unaaid. There are many factare which aise their 
‘vality. isan to strangern they may belo carfully prepared 
‘than whan sent to anquaintances Ta some osee eeferebow ato 
scbiity aco mare rabtble than those coxparaing charnstr at 
thy ar based on obocteveemsdence and aa ‘ee a todency 
to rate character high in the absence cf evidence to the con: 
‘rary In other case, tatsmomuals aa to character based an long 
sequauntanoe by yedges of repute may lack nothing in relia: 
Dilty, Tercmomals are often muleading owing to a former 
smmployer being too land-heasted to gre hs honest opin of 
an individual event hus verrmes have been sasatufectory But 
con the other hand a2 employer, jealous of an sndia!’s 
‘progres, may attempt to dazin furs with fart praue, tooo 
‘pes onmuotendnly and with among consequences, 

(5) Reta Sonee —A ratng wale dering indrrdioale mto 
“good” and “ted”, or oven into “good”, “hed” snd “n+ 
Aifeeot”, with rexpect to axy tut or abihty, would be too 
oan to prove very ecxent A drawn unto five clams wack 
sz exellent, good, average, poor, very poor wosld be better, 
‘atts dificalt to ascertam done rat's wamamment of "good 
‘nana the ane 0 anoter's, The diiculty cemasna when the 
‘figures 6, 4, 3,2, 1 are subatitated forthe adjeotrve. Tn oo 
sequence atta have bean rads to ue more specie tari 








oe the ubility to be ameated and not rely om ngs words which 
may be highly ambiguoar. 
‘A farther development, enpeclly wien iti devired to seoure 





” waRenro = 
separate ratings on # variety of aspects of « vomton isthe 
Grophse Ratg Scale ‘Tho trast which ws sasomed in reprecented 
Dyn straight line with vances deeenptrve expremons inden 
‘ath, The wnver places a beck oa the ine wt the pount which 
‘m hus seimation coreaponds to the amomt of thet trait 
‘poneoased by the person who 1 rated, 2° 


qoaury ngronr 





‘The ecco of ratng tele woul! tom to depend on the 
lot wad tusung of te rater, cbeags eon atthe ale 
day been drawe up by ao expat oo no eure fat no a. 
‘uqncos tama occur ist and thet no peaonalsty tae 00 
<2iboalt for amesupent are chaded 

(6) The Bolla: Reco—Valeatna® as rcetiy came 
quia compaieante gy mie te relsblsy of casa 
{hora for eeumuung the fare academe maoem cf candaltat 
npeclly starting aod daqaing are i soclnavea on the 
roguantic relay of cattnor examusatoe 10 
tehoole There was prachealy no ndataco between the onder of 
{bent inthe extrance emma al the order of merit tn 
fe of the secondary whoo reer Valentine coucden tater 
‘ere that the che! cans for tha damerepancy av, 

(@) The epecal cramming of oma pope 

(0) The espe eehang wo ertaun choia ws compared with 
them 


(0) The inabshty of an exaanston in entinebo and Rafik 
(aed ponnbly even of good tote of geceral satalligence) to 
Indinta tua abiity in tbe vaned aubjecte etudied i the 
swcondasy school. 

(2) Deller rates of mental development and the gradoel 
tnflence of good aod bad geahine of character. 

() The “ustablity” of the eutracce examination in the 

0 Vakoban, Fe atiy of Semi 100, 


sa THBORY AND PRACTICE OF PSYCHOLOGS 
‘sexo that simlar examanation » fow days later might gro 
‘ery different reuls, st least, withm x ommederable range af 
‘he ential bordanline. 

‘Yalmtane’s anggetiona for unpeovement daseeve cote atden- 
‘ton: The extension of the ese aot only of the best type of 
antaliagene tia ut abo of tat of speci abitune nod m 
‘the secondary schoo, the beter tandarmaten of the reporta 
of the heads of elementary ashools the prowsding of & “seco0d 
chazca; the teanabon to a eceadary type of eusaton at & 
Tater age tha eleven plo; acd a reomederaton of awards 12 
‘he nocondaey seboo! st tho and ofthe ret your. 

‘Ts thus becomes an argent problem how bert to avoid tho 
rest Len dun to the fact Sha soe pape dasarviag of webcla- 
thie do not receve them. 

‘An Baacoa* haa pointed oct, predicton x» question of 
probabiites and elecben modeiee meena, eaadard davaatons 
sind correlation Thus te oortelaton betwes te ubd entanon, 
in ahnoet worthlaua ualom Ube degre of selection i nown 
‘Barraclough’ sreeazchat" have abows the umportance of tet 
ing the nguficance of any extrelatons betwen: entrance aad 
sehool ceruficate mzaminatiots By the mathods of exalyen of 
‘vanauos Barrucoog found that oat of « total of 8 avert 
‘oan regarding the predicts valeo of Engluh at entrance, 
6 scholacuhp examnmatons were 20n-prdictve, while 1 bad 
predictive value ranging betwoeo sero and 82 per sect Anth- 
aete was oaly peebtors of Matbeatace un ¥ cases out of 37, 
‘he mazumem predictive valoe bang #0 per cect. 
‘Bamasloogh refers to the micromopts attention often 2e- 
corded to "border ne coven”. Yet there san be no considance 
‘that these chuldren really are borderline for most wcbalarthip 
‘ezammations bave « common defeot—lack of standardisation 
‘Farther the important investigation of Wion* shows that 





2 Gaoien, “Dietine = song Betray 





ecandary school eaazunstios marae oathar the pupil! 
ceneral capaoty nor thr specie wala tall adequately wad 
‘therefore the discovery of eSicect taste of epecal abso ap 
‘well a tov of gunocal capacity eof the utes? any 

Tuvesbgations euch ss thowo of Stad.' and eepeomlly those 
of Onion! are promumng in thst they bore brought fo hgh tbe 
‘bearmg of ratings and even cf teieof temperament omschelasto 
sohovanent 

"The mportant statutical paper of Bandon throw lgbs on. 
aaany problems of maxing Gore of Sandon's coxclasons may 
‘thor be surmaned: (1) f two ar more drvwone of echocl 
form have beso selected by random sexpling, «cannot be 
smosied that a pup who gots « cartan total percasiage af 
rarls w ove divanes hae the maize sckolasis abihty as one 
who gela the same pereniage in another divause, (3) In the 
cam of school subjects which may be recognised us of equal 
importanee, it doce not follow that these acbyecta axe weighted 
sgunlly af the macs im ete eebjet are brought to the same 
maxinum, but thay can bo enghted egonlly enough for 
posctical purpotes by maling the guartdos in cock came the 
fame Sandon'e method was to put the quartiss oqoal to 60 
tad 40 and then soale tbe mack by woeane of « acenogram 
(8) The age allowsoce m entrance sebolarshup exemumstions to 
secondary woos sbould be » peroeotage of mausum marks 
fd ot of actual macs 

Probably most would agree that age allowances sre abal- 
idly necomary at eleven plas, aod woet would also bo 20 
Agrvesnnt with Godley Thomson: “Pecscoaly I prefer that no 
ander age caoddates bo adimted ot all, wht wI tak both 
sconlly and statically sound Kleveo young soongh, sad & 
second shance can be grvea at twelve” it may be left to the 
reader to drww hu own carsluioes as to tho best method of 
avaning age allowazees. The fellowmg relereaoo will be 


ALA SE Bases Met teen at ta doef 

TDW Ou, “f) An Eicpormmectad Stedy of Teomprentes", sid rl 
18, a" Grory Prot a Tempenmect Get sad rol 3180, 
") Hanae 0 Teepe td Eales fo Babe A", 
Foran of Been 10 7 








oe THDORY AND PRACTICE OF PSYCHOLOGY ot 
found useful: (1) E. J. G. Beedford, “Sckotion by Examina- 
‘uon”, Forum of Bdcatin, vol 1, 1925; (2)F- Semon, “The 
‘Scabng and Totaling of School Marks", wed vol 2, 1924; 
43) P. Bandon, “A Statistical Anstynis of Same Schoo! Marks” 
thd vol. 3, 1025: (6) A, James, “The Ags Allowazos of Baska 
{5 Secondary School Admance Reamer" od, vel 8, 
‘192%; (G) F, Saxdoo, “A Btutigizeal Study af Soms School 
Mecin. Toa Flloy of Prwenages”, sd vol 4, 1906; (0) A. 
Bell, Report of an Tnoeengetion of ti Prox Place Schlorahep 
Beomnanon wm the County of Kent, 1926; (1) J, W. Collier, 

"Treatment of Secondary School” Adsmmen Examine. 
tion Beora”, sha vl @, 188; (8) Free Place Beammatun, 
Bi of Hdoo’ Edseatonal Pampblot No 68 Memorandum on 
“aminatans far Schon and Pre Pao Secondary Sool 
1928, (9) ¥.Gandon, “Bowe Bfects of Age m Belecteve Rxaminn- 
won,” Forum of Bducshon, vol 6, 1998 and vol. ¥, 1929; 
{10) BC Walks, “The Bdicraoy of Competstive Bcholorslup 











Unvon of Teachers, 1980 (fp. 200), (12) F. Bandon, “The 
Bans of Maciang”, Bnd Yourn. of Bae Pryce. vo 1,198, 
(13) 6-H Thoentcn, “The Standandaation of Group Teta end 
the Bestia of Tntaligence Quotients A Gortributon to the 
‘Theory af Reaminmg”, Bru. Jour. of Bane Prycho. wl 2, 
Pacts} aod 3 1982 (ospenaly p. 108 and p, 139) (14) CW. 
‘Valentzn, The Rahabaty of Bsommeatons, 19 (cf. p 189) 
(16) Memorandum on Age Alowsaoe by the Bradford Hino 
Couns, 1983; 18) F. Sando, “Progress through the Seoondary 
Sahoo! aa mazued by School Marka", Br Jones. of Blue 
Payot. vo. 3, 1888. 

‘uficiant hae bean wid to show thst couserable atteatia, 
‘aan been devoted to improve the relabihty and validity of 
mark Lis quite clear thet markiog is wo extrezelydificalt 
‘ke und that conedernble jute i often done. There i 
‘urgent need of farthar march in many directions, There are, 
ortbar, uy theoreti diftealtor: On wat basis or bases 





should (2) ons sabject be regarded an important as another 
car @) one question be regarded as important ax anothert 
‘Should the oritecon be pane mzpresioniom, ot ahould it bo 
‘bated on rlanve dificelty, o on the tae which etch demands, 
‘or 00 the correlation of gash with “g”, or with some other 
fecroet Who nowt 

(1) Pryshalopest Pets —C¥. Chapter 8. 


quEerions 

1 What mated did yor adopt m marking the seven ouayst 
‘What ification wor 

2, Nasa bare bees apprued by compeciog them with © 
itandacd wale of samples. What axe the edvanieges and 
baadvantegee of the method? 

3. “Capable of ret labomne—ae wil be ses—oxpeble of great 
selisacriceveady in ocevactn, ever sud eocampasting 
Goom and duheartemag soltia, be was wanting 7 the 
oko, the tena, the creel msinr=y, the chuagelow 
prpose, and slo in the rough and alors brutal sel-ser- 
kon which w one of the cooditons of racooa 1s ort alka 
‘of hie” (1. P. OCosnos’s weraaz of Lari Mociey, Daly 
‘ederoph Septeaber 34, 1823) Conader the pombilty of 
ratang the tate mentioned. 

4 how i detail bow you wouk! siatstcaly dadase the 
rnlatro uxportance of the four fectom mantigoed in the 
txt whch sflct schoo! mari, 

‘5. Clauify the mistaken made by sohodl chikiven in emmpla 
Won, wad Ulan the difealty of marcag even ix 
Atithmabe. (F. N- KK. Rao, “ha Expecmental Body into 
the Baokwardonus of Khocantary ‘Schoelboys in Ante 
rookie", MEd. Theme, Uni, cf Lasds, 1954). 


Raymnreas 


1 PY. Rdgeworh, “The Statue af Praminanoes" Jour of aya 

1458, 7p. 204M, sey “Tbe Kinet of Chace 
1 Goxnpucuv Reames”, Gok vol Sy 1260, pp. 400-47, 
(44-09, tno “Probiens i Probab”, Pl, Mag. ogo 10. 
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‘THR DETEOTION OF SUPPRESSED IDEAS 


tern Peleg, wellex: appamtes, stop-wateh, 

‘Dagcrioxa —Waller’s spparaten, made by Mean Gambrall 
Bros, Lid, London, may be weed for this experameat, It is 
enentially § Wheatstoon brdge ix one ara af which Sia placed, 
‘Th slctzoden are ne dace covered by chamois leather and. 
imomtennd mth 6 par ont salune solotinn, und aro applied v0 
‘the palm and dorsum ofthe lft band, and kept pouton by 
jndharubber bands There aa skuat to reduc the mai Of 
‘the gairasametar when the prelznary adjustments of the 
‘bndge are bemg earned out 








‘The bridge cureot is dervad from two dry cll and can be 
‘rntched an ar off sa deured. In sores with 8 8 9 renstance of 
100 obme which us eotnactad with « roeatance of 1380 obmne 
‘and ove dry oll which u geveroad by another mrch called thy 
catbrating emteh, aod hence a cuzeat of one mhampere oat, 
‘be passed aroond the curea:t In malay an expermmant the 
fellowmng procedere ia adopied. The galvasomter m partat- 
sutly wot ap oa a fxed suppor: ttached tothe wall, nod the 
emp and scale are nt ep at ope metre dane, anc the lamp 
ocamsed unl a clr spot w obtamed on the wale. The galvans- 
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‘moter is eamnacod tothe Galvo. terminal 8 to the truinala 
sacked “Patioat”, withthe eft hand resting comioriably om 
the table, sad the emnichen wad the abuat are oot ut "OA? 
Everything being rady the battery erateh i eritaked an, tho 
‘aorta turned to the mark 600 aad the galvancenterdeflecta 
ahghtly acd uw broaght to seco by adjumment of the rheostate, 
‘Thu rotatos ofthe kext with the crrerponding edyastnent 
fase uot aly tho abunt wet at tbo mask 10,3 ar oven 2, 
coordi to the sum of the rex To other wards the dint 
‘obtained should nthe be too ezall aor foo lego for mmaaare- 
rent Before takings reord the calbratig evtich w vmtched 
on for about threo oz four secaeds to allow the gtvasometer to 
tian moxie defection und w then evtched off Thu gives 
the cabbrating deflootos. A stivlas is then applied wad the 
response is raksated by the movereat of the beam of light 

‘Shoe the respoae defloction be too large can be redaend by 
scjusamen' of the sun, but tbe cabratzng mast be done athe 
terae shat postion as that op whinb the terzons wan taken. 
Fer the parpow of the present experizent the raho of the 
‘response defection to the calibrating defrcizon may be called 
the “peyehogalvanic rato". 

‘For most fa therein tendency forthe reentanor to deorease 
‘pacally for th it few minutes and wit may be Dooemery 
‘to wast fow nates fr the spot to become study 

‘The response defection bas » ltext period ezully between, 
and 3 seoonds, and thon he opot of ght doo not immdataly 
‘wove aftr the stmches w apphed. When pesewary & sree 
‘ay be ured to abut o8 the epparata fom B' view 

‘The experunent now to be pecormed alluezates the “hind 
ogee” method of detecting arma. Two exbyece are seloted 
tad having reecred a oaled envelop, they Jeavo the room 
together snd decide whisk isto open the envelope od sommt 
‘the “onme”. The other mast know nothing ebout the contonte 
‘of tha vealed exrslope or ofthe “eran”. Tho wala envelope 
conta diretoca rec asthe fcllow:ng: “Go into my room and 
‘open the letter yma on may dene Bead it corefaiy. When yon 
av cramped afterwards try x wal as you caa to ooeal the 
‘aot that you have ees the leer” 


8 TR DETECTION OF SUPPRESSED IDEAS 25 
1 i not cary 20 utzodoos soto the Inboratary & amatira 
‘where Su emetically aleoied an would probably be the 
crunuzalachected to tho “hind dngree” examin, bot 28 
‘pomible to demonarata the procedse even when the oxatanis 
tho lier ae handy sondzae tothe wering up of maton 
or this parpea tha folowsag abuse about “Banyan” ay 
verve aa » bref lastaton. Tt x ealed ia an envelope and 
‘laced 10 a box cootasnmg aa orzamantal bri alinng with 
fhe desenptin gen 


Sansa 


‘Sanya is the erost god of ths besthan tribe Sax in Contrat 
‘Afrca Ite beak w red withthe blood of nenfon and its talons 
zpellow with the gold which w daly offered to apponoo ite wrath. 
{ta body is txged with the biee of the ssored river rato whach 
itebelplen vets are thrown More thao ity thousand human 
lavas hove bees ancried to Sazjam 


When the “crmmal” has completed opersinous and hae re- 
turoad to th "gzocpe:", Kw mlornod by them the) the 
‘artrertions bare boca carnad act. E now call m one of the 
two Ge for exammation, the eiembar of the clase having been 
{a the mutans infomaed ofthe detain of the “ensue B haa 

aeres of 30 words, of which 12 are related to the 
“rine” end wre called "crasal wors”, the remauning 18 beng 
“nan -oanal" Tea bettr to csnmanne wis ever] no2-orea 
wort, The work m tha mn wae bat, dinner, window, 
‘telephone, poucl, god, Sonjam, tem, bea, eared, church, offer, 
rua, sia, fifty, cr los, sm, orange, He, fae, Tobe, 
lau, iuaien, exon, chalk, efor, er tary, bak. 

“Whe 8 aft and has boun jin to Une tarmnals nnd bis 
santance toured, E epeaks the fist werd of the sree, 
Inving previo sod io epi wt quckly ae pombe wi 
{a Sat word hal oooars oie. 3 note on the stomach the 
tix en fifth of a ntoad tht apes bocwoen the ring of the 
stimalos word aad the action ofS, whe an aaeetant saan 
Inne the palvecomatcis apparatus and notes the deflcion 
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corresponding to each reaction. The resulta may be tabulated 
thos, 
suaricr x 

Anche wed Renctme-word Rangue-tone Gaby Doles 

After the expermasst 1 completed the same procedure 1» 
cared out wit the other 8 ‘Then the average mectio-time 
fo the ecavial words 4nd abo for the per-tocial worda 8 
‘caleulated for each 8, theo the diference between the avernge 
racial and the average acc-erucal rescten-tomon for aach # 
awcerpremed so « per erat the average of eich 8'e non-cramal 
readoop-tocen The w ox wmportant mraavte and ia called the 
eruoal difereoe” Je preasole the same manner the eracal 
Ahfference with reapect tothe galvancmeteisdeflectoon may be 
caloalntad Tn deodiog wisch of tho two Be ulty” altho fl- 
Jorang pots toto he consdared as porte erence of gat? 

(0) Greater crooel difezeace m galvnzometne defectons * 

(@) Unumaly lage defecbooe for certain croc! strrulas- 


1G) Greater crocal dilerence in reaction tames 

() Greater mean vanatioo 2 reacteon-tume to the ora? 
‘han to the non-arucal wards 

() Unusually long raotion-taes for cacasn cra] sama 
tus words 

(€) Beachos-words connactad with the “nme” 

(1) Reaoton-vords showing uxurnal atensstious 

(6) Fase to gv a raction-word 

(@) Berdence of «plan of rection arranged by 8 betoreband, 

"To hide all traces of “gilt” would requcto much clovernos 
on Bi part, There are, however, two or three deren which « 
student well convernnt with recent Merntare might ettempt 


‘Tho toregving experment is obviously « combination of two 
Aistinct experiments, namely, the amocatson experment and 
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the pg, rex experiment. Talon sumeltazeously they serve aa 
‘an unerertmg demonstration, and etodenin are able to Juige 
bow far the ications of esc expersment correpond There 
‘po wzamumy of opzion ast the phiysologal cxcsbon of the 
Fg wfex So many repimtory, cicclstory, muscolar and 
{ecretory change, esther magly of calletaely, ave been 0g- 
evted au axplatatory ofthe rex that no safe! purpone wool 
bea mrved by 1 detuied dance bere 

"There m even na agreement concmrung the peychologae! 
tignifcance of the rafex. Although 1 haa beca tastomary 10 
‘apard the pheaommon we au mi:sation of emotion, ad to eall 
by the name “emotometer” Ue spparntes for meanuring the 
alex yot another View han boen advanced by Aveling! and is 
‘pupil As a rsul of reams experimeota they were ind to the 
‘ew Ghat the reflex it ebaractersteally the conseqneat of 
soaubon, and that coussoully expenenced "stzotion” in hot 
the couse of 1, Tho term “emotion” an often lowly ated for 
“allen” (pleasureanpiestur), but Aveling undertans by 
cenoton the “earmed-ap” obarscter of sotssooesee duo to 
tomate resonance, and as ths m moet frequently eabeegomnt to 
the mental proces which terminates 3 the rescton, cannot 
ba the cause of the reaction By a3 mpcoinus leoknugte intro- 
tpectious with reference to willscta {cesolves) 05 well as to 
soauhon (teymg oe etnrng) were cbtauned. It was found that 
eflecto0e ocoar whan oonation w expenenced, and thet they 
4 not always cocur when ascii or exsonon s expenenoed 
‘Moracver, the delsctiona were greater for constive than when, 
‘fiectav experience w reportad, ata varied x 20 roughly with 
the estimated intenmty of the conniive expenenoe. It was aloo 
found that deflections occurred 16 the abmoce of afoctive 
cexpeticaos; and, the defections ate greeter when cnnative 

‘se reporid than when wil-acta take plsce 

By J Bartit, however, angoes thatthe mental basis ofthe 
‘Phenomenon isa complesoreotss proce rather than “constoa"” 
‘ot “emotion” alone, and that an a eats of paanve endixanse 
UF mang, “the Soosane tnteatoes of she 


ee Pl Vil Cpe of Pe Cray 
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 mujoyment may pam nto» more acts ont the sch fr & 
racial test ofthe mental cae i ilicals? 

‘Mention may hare be race of ame pelminary teats which 
1 andertook at « time whea the peevailng opinion pointed to 
motion ab the causative factor Inthe Svt eres of preliminary 
teats, the subject aaeamaed four diferent atttuden at dforent 
“ubiangs. (1) ho was angogod in reading « book when the wma 
swan applied, (2) be concentrated on the ebaalas with 6 deter- 
‘mination not to beafected when #oocurred, (9) he conoentrated 
(on koepsng the limbe usd trank eqzipowe ood all kus musche 
Jax with & view to renee being affected emotionally; (6) he 
conomntzated on epecdio problems quite czronnected wih the 
caperiment, ¢ made a lit of the healt resorts 1m the Nort 
of Ragland In (3), (9) and (4), at ome pct within 10 seconde 
ier the atttide bad been faken, the stimulos wss epphed, 
xpecaly notioasble was the fact that taking up any of theeo 
three atitudas caused 1 defechon which rught be grenier, 
‘equal or fo then he cubes defection x sppzation of 
‘he stumulue, Tee latter deBecton, however, mas kam than the 
election m (0). 

‘Another veron of tests was commenoed with 9 group of boy, 
some viald and some scotameal socording to ther teachers 
report. Three sein of defectors mere obtained: (1) when the 
tumuli wore applied wtbout waraing, (2) thom doe fos wacmang 
“Now”, and (3) howe whic followed the suxalos whos the wos 
applied shorty after the warzing “Now”. By thm ennai was 
intended to ncertas which at of defections, if any, oorelated 
‘with the teacher's report 

Moxrrvopm’s Bxraxosms vers Souoot Canaan —In 
1921 Mubsyodesn® sidied the 9g redex with Leods children, 
‘Has subject wore 47 boys ranging ix age from clown years 
‘doves mouths to twelve yes sven mouths, and 10 Uai- 
‘varnty student betwoea tanty ace aod treaty five youn, 

Taoancad by the Etrorpective reporta of a owe wecta 
snd ala by the erdenon of Wallr, Starch, Burwangec, 

3, Bane, "Dom te Petogace Phen ota Be 
TG Mabypiats  Repeanarnl Deyo rea BE Them 
‘ito ent 
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Plertoa und Jang. and others, Wek:ysddm arcopad the view 
to the emctonal caamton of x rae, but some of hi 
Tvals ao unafeted by Hort soutrovery. Than an nach B man 
tettd twice, onsen the morsing and one in the afteraoon, i 
rao pouible ta get come date as 29 the dauraal venation ia 
‘essence, the sletodes beg epi’ 20 the pala abd dare 
‘of th ltt hand. Te waa founc to ba higher generally 2 the 
‘morning (946-18) than inthe afternoon (1904), the Mexiuen 
‘aluce boing 10,62 obmms and 7312 ohm reepeohely Exper 
ttoud teachers were saad to awd 2 each pupil the mack 
“+241, 0, I, or =2 in repect of cash of the following 
aati 

(1) Rendinoe to fol (o) far, (8) anger. 

(2) Toteaaty with which he fel (0) fear) anger 

{G) Duration ofthe state of o) fr, @) anger 

Te was found thet the marks of one teasber agreed but litle 
at shoe of eotheraliboagh both were well cqusioted with 
{Bo pope, and that there was vo eoreleton between tbe ue 
‘of the redex and the artuoates of emotity farmed by the 
‘The same tacbersabowed very ter agreement: sunanng, 
‘the general wteligecen af ther papi, the eoeBicent of car 
‘ahton bang 0867, whack oompare favourably with figures 
{pron by other mvewtagator. Yet the omental ane character 
Of the omotons weape the axarcing 70 of un obmrvant 
‘teacher. A boy moy rex be clawed as“Servous" by one teacher 
nd "etal by ether 

Mahyodcho ale found « comlston of O43 (PR 006) 
Detwoon “intl” oe casasored ky tert und 7.9 reflex 
shen prodaned by “deatooal” waza or “hele alsa a 
curation af: batwens “ztligunce” an tanare by toxin 
tod pg rolex when prodoond by “sary” tinal, og, the 
separ of w toy pura ; 

‘Mine MD, Wale alto cenchodad that the sin of the pg. 
seller m nome depron aumcnted wilh ntenctal ecatiy, 
‘Wat Chin wan anmamed only from he roralt of at hous ex: 


MD, Wales, “Tae Beouve Barras of « Ca of 78 Stodoet of 
Medians”, Lowa 10 > 











fu THROBY AND PRACTICE OF PEYOHOLOGT 
smsnation m physica, the sobyocta being women wien of 
medias, 

Prides! abo an s rami of hs experince formod the ew 
‘thal "the panier the intllactoal development the more pro- 
‘ounood are the reactions to xeatonal saz” 

'W. B Brown' found the mcs of the mex to correlate os 
follows with touches’ esaanates of sinllectaal quabas:Intal- 
lugerce, 0-08 Quiciaam of appreiucrios, 020, Frofoundnea of 
‘appribecuos, 0-12. Sousdowm of comsnon wane, 0-22. The 0 
cflientanre very low asthe probable exor w 069 Reverthlese 
ths too say to come toa definite oondlunos, or x Thouleor? 
outs ost “The problam of what in a significant messare 
af the PGR me not yobsolved”. , . “Wo call out the word 
“dog' ux onrrabject'sapparect rms changes from 10,000 
‘hums to 9000 okme Ten mzate lter, when ws cone to the 
‘word ‘ot’, hm apparent renutance is 7000 chms Wnt change 
(of remstano wool undsote that bas emcton 20 ‘sat was oqual 
to that to ‘dog’?” Tha diliclty in pony urate when difer- 
smb maindeals varying weds i apparent ronson are co%2- 
paved and ranked wth rapect to the mae of thes P.G.R a Iz 
‘hin chapter I have largely avauded that duealty by cboonng 
cexpermenta where Giferest tans or diferent extroctons a0 
‘employed with the some mavrcaal. 


(QUESTIONS 


1, Bunmernte some of the diftaltice experienced when at 
‘tampta are cunde to raak sobyecta aoooriing to the mam of 
her perchogalvaore responses. 

2, What umportance would you stteck to the P.GR, Test uf 
esplyed nm oor of law an means of detect deep- 
‘han! 





a som, “A. Nate om the Peptognvas eet made 9 
en sino Coch ea Fr Pp 
* BW Tata, “The Tecan of Rzpecmacatin ox th Pepsbo 

ire Raor Pnems tte Passes of Baan 
fous of Pg ol 30, Pe 3,0, p 2D. 


i 


TUN DENROTION oF SUFPRENED IDEAS a 
a 
(laa ea cn, in! ohm gt he et) 
1. IL Wy “A to he Feta am fe 
Ferowton users ru Iare of ae se 
sR oe nemo eer 
8, HE Thode, “The Can of tho Centum Change of Remtanes 
sSegved in Ngee rane Enpemera wl 1 1, 
Bites kere arenes Rama 
ima Nebr rh of Pte 
«RECT an “Ae ta al 
‘a‘fyoquaoe ater Expevasc, Bd Vw of 
Bae ie 








Pe MULLER LER SION 
Bopmoent 1 

Marexasa—Black lies are drawn on thin rylonite as 
shown m the dhagmm. The akort Loe at the eas form a2 
ange of 120 degree. The line on te eft 100 llanetes Jong 
‘The haa co the right s vara and 1 drawn on a part whack 
slides in and out of « tramewotk directly under tbe other part. 
At the hack is dra « scala x mallmoires shoch enables E 
unetly to mad how maay mulmetre short or bager than 
‘the constant ime the vane when they are prnenied to B, 
or whan S adjasta the variable so that st appease equal tothe 
constant 

Tn case ayloasta wo not avalable, whste cardboard my be 
‘ed. By ntable lamsnation the vetioal Ene drzng the to 
‘parts may be cauamd to dmappear ofS locks at tha figure aghtly 
obliquely from « distance of eboat 18 wehbe. 

‘Paocanone—TTwo methods may be employed 

(0) S humuelf sdyorts the curable to appear oqual to the 
staiand. Five rundings may be tala, simrtag from each of 





te 
Tat ed” datantly chore 


(rther with the owo corresponding postions when the vanable 
1 on the Inf. The Crads Coortant and Crade Avorage Rrroas 
fd the Bpace Error abgald be oulcalated (of. Chapter 24) 
() The Conuiont Matin’ —E axin the vasiable st definite 
Poarions, aconding tot» rallies sale. The figure is then 


expel for two mecods aod 8 yoigce wbetbec the vanable is 
lenges, dhorteroroqual tthe wtandaré. Hero aga the vacibis 
shonld sppsar ox the Kft aa well as on tbe right, and severe 
‘exposues for exch pontica sould bo given (cf. Chapter 24) 

"The results abtained by the twa methods should be som 
ped. 


Bepermant 2 

‘Marmnzasa.—‘To atandand bores and sighteen comparvoa, 
bosee. Pill borwe form « mutable materal Both tandands 
Toph Mame both ae 98mm ek bu tear and 
‘toe wmaller 21mm in duametar ‘The eighteen 
sealatran tet usd Sms m nwcce,be oe megh 
range from 13 to 200 grams by 5 gram mneneraeni, 

‘Prooepoan —Aerage the ‘oumpanson boxes of 
thik fo 08 « table, inthe order of thetrweaght tom left to 
ght Pisce before § the lager standard, and bey “Hezo to 
‘ox. 1 want you t0 fled a bax in thus eenee of eighteen boxes 
‘tat seems to you jurt ae heavy as te one Late by puking 
Ab up eignese wath your thom apd finger ‘Than try the ft 
‘of hmm woughta ot the lft) TE that dont uot wat ry the next, 
than the thumd, and so ea, fll you find a bax that seams equal 
to tha ous, Back tone you mast lift tha block fet, dns the 
‘ope you are trying in the serie Keep your #yes constantly 
irvoted at the woight yoo az litang”* 

‘Whim 8 han aalactad an equivalent waight, tbe mane peo- 
dare followed sith the cond, or aller etawinrd box. 


‘RoguERATV® WRIGETE 
operant 3 

Mareacsia—A oot of twelve weigh of dente sie ee 
sppesranen saber scampranmaly fom 1 to 12 The Set 
four wagh 2,40, €0 and 89 praca rapectrdy: the renaizng 
fight woh 160 groma mack. 


ae Mr Manat of He on Paget Pa, Pt 2a 


‘i THRORY AND PRACTICE OF PETCEOLOGY =. 


Procavont—Pisce the twelve wags in a line a8 mam 
‘ered, om tek flt cn tla, wat Se hgbtent on the left ane 
the aght ber newt on the ght, and wath aboot 2 cm. botwoen, 
cach weight Mo, 1 is then at the aft, No. 12 wt the nght of the 
raw Bay to & “Hare 8» seren of wot tale of ther. T 
‘want you to ft them, oxo after the other, lice thi.” (Tutte 
bby thang a weight between Singse and thumb aad hang ome 
Oca fram the table) “As you it each weapht, T want you to 
‘all ma what x hanvr, lighter, or the samo an the oe yest 
‘belore t All you have to aay in ether ‘hasvie’ o phar, a 
“the same’. Remember you are to compare tach weight with 
‘dan one you lifted jert Before For aatanse when you Ltt the 
th, you are to aay whether tm heatne,lghter othe asan6 an 
the Tih. Hare m the fost weight, umber on, at the left ead 
of the sow." 

‘Watch tose that he follows thee netrucione,parscalaly 
that be ifts the weights suscoumvely, without mfang carne 





‘The etady of llsico bes tEroeghout theages presented many 
tating problems, G20» peychology beotme an experimental 
seiznoe oounderable progress a the stady oan be record. 
‘The pubbeaion of Bely's Hmons—d Paycelogal Seady 
in 1861 helped to fooun the attenton of prychologata on the 
abject, and ever eno they have been proto tex explaua- 
‘tous of the various llanens Bet ows to tho complanty of 
‘tho abet al aoa to daw chap iso between cas 
‘which sre llonons and thowe whisk ace not Ono writer of 
‘lotion refered to “llanoas” as tbe epithet applied by eynice 
‘0 lie's moss besatfel reahtace Buch » descnpton at louse 
sumunds the eanows reader ofthe peceazual phlceophice conun- 
drym—What ue rahty? To “the een x the atret” ilacn has 
1 vary lone maaaang—a political heey ora cozyurer4 tn, 
the delsions of « parsnowe or the belluemstions, whether 
satenacing of trmfying, of « drug addbot A stadent of paych- 
logy, on the ther hand, woald epply the term “delusion” to 
*O.M, Whiha Menna ef Manton Phyl Tat, Prt Dat. 


= TLpSIOKS os 


fale beef whsh would entale him vo regand the indmdual 
Toldmng asebormal, and MeDougall has camod all deluuons 
ante delonons of dents and deiunots of vernon But obnoaaly 
‘Bo clear he can be drawn to waicate when a bebe! boomes & 
rmotbud delusion, Farther the tem “haluematin” w confined 
to maperoopis whore sensory cus are absent, and althorgh 
shudurinetionspracbualy convene there ae etectly speak: 
1g, n0 caste of hallvazation wribout some eoosory cs Thos 
no aharp ln can be drwwn between haliveuation ad illuson 
“A narrower wwowp than thet ofthe “aan in the etree” but 
tll a very broed exnse ws to conse the tara “iam” to 6 
Deception of » partoar land, namely, one whack dove not 
burmoowe with objective reabty as doiermmod by the total 
available eosory evdense Now deuce ve that enue may bo 
cexpenenced owing to the conditzoce of sum ovtade the 
organi, « g surtors, prszs or lense, or rt may be brought 
bout owing to phyaclopeal proneaee bereat nthe organ, 
fg rotnalprocamme or procemes of ocular wade, 
“Baas ofthe fut kind wold be a auorenon of rationasy 
‘pote on a omams set prodosing an lone of actual 
‘mation oF the ghowt” prodace ox the stage by arta ees, 
cr the mirage cael by the lenes of narare ‘Thus Tone we 
sn Egypt nbeet of wacae which appeared aft ore wtnated 
1m the dover althoogh actaally there wae no water within 
many rales Brazaples of the ssoond kind woth be the zen 
After mage open oc m white abort after xatog ated pate of 
cclou, or snung two fingers wins one fingers held a 
dbwtavoe from the face Conkss3g our atieation to the visual 
‘eld, x obvious that, n thas broad sete, thro Wook be 
rmamifold cams of loa. ousk ax inverted mage, afer: 
imagen and aReredeots of econ movement? retinal nrahy, 
stecseaopis anon, paralas, oosvergeooe snd accommodation, 
femcltancocs and micsamnre cout, smaltaneous ad ae: 
omre induction. 

"WF Mabanga, he Qed of Atel Peychagy W028, 

1 GG sje Rentnt ed emerson Pops are arp Sand 
it ate Fa Boece Popeye og 3 

ch Walgnaata- ste kr tbat Koren, rt Joon 
of Pepa Mine Send ne ie 
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‘Vaal, however, in pystlogial terhoin thn tara 
shone ltd fo he apc pervert te cookate 
el ebyctre pewpton, to tne tom oft Mderyer 
Shean (Eepemant 1. Eley the mmsepetaton of foe 
Vormon i murtly different from that which obtaune in the anve 
Sich Peet th pean Te tay coe ne 
Sich Peet th pean Te tay coe ne 
Pred toc os mange, bt snl rough 2 el 
{ie opal or cuted pec Now vaing exper 68 
terlying"wncg lined, tay bees mel th can 
Fe Malar Lye one, ibe meagy, sed the afecraage, 
‘scaly when be phmmen x sar arose cat te 
tthounyt the mao eras Never tee act 
feychlopel proce ste he Wawte proper, he Male 
Ujena pene ptm te prdaroun of the mcnge ot 
Srateramaes 

Parr of edd well epee nck panomenon 
sue any, thre wee bem urea aafrcow ao 
Sepiney in thao poper,Dowever, ihowgh they am 
{sled nora ens, ots mop to it 
Sinks do der x ther smcepnty to parerlar senna 
‘Torco be ing esto Wy etn alee pono 
to aces mak n he wal fo cedene th neg whch oop 
Poult math paced oath Boer Or api any of toes 
wo we fond of amaring te evens afc prun of lad 
nds oud offi oui in ned Wogan sey 
‘nome oth cfs pod up to hall «pound oe 
felt wught oe pod ofthe he word 
‘Slrmat” mac at ore tn fa 
redeala ae by othe aun to greet 
renee Tt ay, Bowery, I sonra 
Sang wih eau of a tnsen over to 
fem Semana met oomeely erpermant ase 
Condnng oor estan pala, hey 

tov aly ca eer veh bending on 
1) Flute of Reve Pps Tinie ay pear 
theca te aca cr th ciel tok Sythe fey 
ithe chau Analy uote she wb oer when te 











e prox Pe 
covntey of the figure st fated azo wa distance us wcrmased oF 
eminhed 

(Q) Lun of Reverie Furor end Ground —Th ger can 
be noun as row of black Ts on « white background, or a8 8 
row of white leaves on a black background. 





(3) Manone of Lengih—E ¢ the Moller yet Woson 
() Wihaens of drea—Cf Question 1 at the end of this 


chapter 
(9) Hues of Deresion —In Poggendorfs gare (Ben, 30) 
cl dose act appear to be & prolongation of ab. 


permoni 1 The Muller Eger Huon 
‘Thafanan bas ven rae mck dueuamon Many eouncat 
‘hmlers have sdvasond theonas in explanation ‘Tichenest 
mentions twelve” (1) Delboeete Theory of “Atteton of 
Regard” (@) Brentane’s Theory ofthe "Pueudosoope Angle". 
@) Avertach's “Phymologeal” Theory. (6) 
fea Date Tavory (0) Matle-* 
ncusnoe" Theory (6) They’ “Per- 
opecure” Theory (1) Wandt's “Eyemove- 
Tier. ( Uetbre’ “Dupe 
Image” ‘Theory. (9) Lake's Theory of “Fouug 
heDucontncar” (10) Heymace*Movenest 
Contra” henry. (13) Sapp's “Mechanical: “ 
senthote Thacry (12) Jatzrow's “eatrnty” yyy yy 


‘Those who wu to undertake» detailed stody of cia enon. 
wil wll find Titchener’s uocount aad it of argzaal referencoe 
tudspensable. 


1B Brickner, Reprumen Pp vot Pct 801, 7 22, 
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‘Rover test the degre a slush Beginb mca, women and 
‘stukren, Todas, and Murray Iniacers wre aahject to the 
MollerLym illuwoe ‘Tae aneags tonded to be lous mbjeot 0 
‘he aluion than the condaed san. Ax Myer? observes, the 
figure han las aang 10 the savage and bo ia consequently 
Jew sflecoced by the Sgure an «whole wha esamating the 
Jeagtb of one of ta parte Hs tbemforo able to ntbeod more to 
‘hat part wad a 1 more 

Tivves alo fous thst the extant ofthe ituon verind much 
Jews nmpong has Papaea obecrver than smong Baglitiaee, wad 
diaslacly e varod le among Eoglh chikires than among 
The creed Adal m more acquainted with the llamo, end 
ome may attempt by vanous tmans to overcome st. Thus his 
jndgment 1 more complex and more vonable thea that of 
‘nitive man or eae chi 


Bspermnene 2 The Sue Woght Hsoon 

Oltwo objects ct equal weghtbat varying petty un se, the 
(gester amount of mucalar fort = pat forth slang the 
‘ieee, and wo 2 an ign to be the Lighter ofthe two Tha a 
‘ound of eatbes appears lighter than « pound of lad Normal 
‘dul aze therefore rubject to thaallamoo an a rerlt of their 
fexpermace and i not arpoweg to find that youn or data 
tire chldren aro not subject to «Ass meazro of the ulaaon 
ce ray tai the diflreoce 22 grams between the two blacks 
selactod by B us the equvalete ofthe Oro standards 

Tha Msienal Wot Hanon —A sad cabo of wood appears 
‘earner thao » hollow leaden cube of ike mo and waght, and 
‘cork war aubstiteted for wood the live would be erouger 
‘ti Here agar there ae a more or las unconsconsinfreDon 
‘wloch dobermans the amoaat of rausalas ert pot fork, 


Bperment 3: Proretoe Wows 
‘Thm test 8000 of severnl dovued by Binet in un atieanpt to 
maasare the degre of maggesubity, Ax « seagate of the 
19H. 8 Rar “Omran = te Bn th ol Br rm 


yet 
" 8. Myo, Intatuanom io Bepromeneal Peyetoiey, 1811, > 58. 





asion may be taken the amber of times the yudgment 
“teaviat” a given an the lat seven Judgments which de not 
fovolva u raf difarasce m weybt between the stamal, 

‘Avolng and Hargreavet tested chsléren with a battery of 
Buggantsasty torts whack msledad the Progresuve Waghts 
‘ash an although they cotisieted ther erdlnne pointed to a 
tora (actor of Suggeataihty complicated by group fectore, 
there was no ascertained tendency for Baggeraality to go with 
other genera facto such a4 General Iotaligence 


TUUMON ax Gearaur 


Genta peychologrts etree the fact that peroeptusl exper 
encom naver detached It alwaye bana seting In other wore, 
an never dependest exsiauvely 08 a local etuntlex Koblet 
pon out that “all the welhiosown ‘lionors may be eed as 
tevidnce of the fact that local procowes depend upon ada of 
suns" 

Soch & vnw oummanda geowral agreement The rod! can 
troveny ceateet road the fundamental dootezi of Uke Geetalt 
abool, naroey, that there are Wroles or Gestaton winch are 
ran immediatly Once ths x granted, Gestalt peychologata 
le able Yo account far \awons, at ess sm general derma, Ths 
‘Whealer wntan thatthe Mulls yer Wann ‘un gondsioned by 
the total arangeaant of the hue, warous sung inctom con- 
‘nbutuxg by vartue of ther eatacaabsp tothe whole".* Even 
to, probably Cantalt peychologuts would agro that theres the 
{erther need of some analyse of the “vances amgle factor” 
‘mbuch contribute to each parolee iawn. 








TLWHION AND NORGE 
‘nce the soled “nomad shaors” are expecanead by 
carne man and bythe prone sarge, woe apps that 
‘2 haacry premise tna Say proven the re 
zal fom execang hn "f" Tn och, Spearen damn 2 
8 Aving smi BL Zara “Seepeey wo seb 
sypmaiann tae aoa eT 

|B wheter Tae er Pop 7 2 


20 THEORY AND PRACTICE OF PSECHOLOGY = ox, 


2 type of errur das to the wool of wore Inna which 
mubetitate for mat. Ts every wTumon the quantita- 
‘uve law ofetentiaty am the form of reproduotion or permease 
ovemmhadows the laws af eduotox. Ax example of permrtance 
ta the MullerLyer Tnaon which ean be explained ax the merg: 
1g of one eagnued item into snother copmsed ummediately 
afterwards, Far even when the expesure of the fgaro# 8 ex- 
tremaly bref, miroepecton datinguabes beimetn £0 eingeé 
1m the pereaptzal opecation™ fet, the antare gure are men. 
‘wath difused attention, ard then oee ot both of the stema uo 
era with conzenirated attento,and only mn thus aceond period 
wit that the ove stem wams loeger than tho otbar, and tha 
apparent grester length of tbe stem m the "fosthur 
‘gure bas 1a ongre m the greater laters extennion of the whole 
“eather hend’” figure ue compared with the “arrow boad” 
‘igure Thus w kuows 4s confvenay," by which w mesct that the 
rwctrmence ofan eapect m one part of « perception facitatae ta 
oeurrenoe in another part Thea the perception of further 
‘extention inthe “eather head” parte facilitate our persewving, 
fertber entermon aloo w the stem Spearmen indeed dow not 
confion the term “illauon” to sensory perceptions but iacladen 
am tall Velinfe which are due to an cmentually mia? 
mechanuam, 











‘QUESTIONS 


1, Propare 8 cxcalar prces of whute paper of the following 
dumeten 2-52-48, %2eo, 2+ 194 hy Bed 
‘24 ty mache also 8 square pssce of whit paper, the mde of 
‘ouch aquare batog 1-8 inchey, alo 8 abeots of nsatral gray, 
9m by Tan, oo mach of which sbould be parted one of the 
crsies and oze of the sqares, the distance between thera 
bing moh B exposes these aboets one at a tama, according 
‘to the Constant Method when the stxpaare uoequsl (Chapter 
124) Each sheet a exposed for sbout 2 seconds at a constant 
tance from 8, who yodgea whether the eve is greater, 
1 Sgearean, Phe Mer of Intgens” 29,6 

NOG Beans Ailey Ta acd A WB Wen Thence 
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‘qual or ln than the square Cakalate the ne of the esa 
trloch appear equal tothe mare 

{2 Bacoemuve wactulation by two light at to pout A and B 
zat too datas from moh ether prodaces ah expenenoe of 
roveaient from A to B, proved the llumibeben i cach 
cue u of mutable ateanty aad durabon, and the tao 
rntorval betwooa tho two mamlatona ws also eatable Do 
‘you regard ach « phoeomencn at on loan! (This 
the wellknown sit plmomenon of Wertbenmer, and the 
‘advanood svudect may coosult M Wertheoners “Exper 
‘mentale Badien uber daa Seba von Bewegung” Zeesh 
Ff Payola. 63, 1012, aio RW Whoeler's Tha Bunce of 
Payelaleny, p32, 1929, where Korta's Law of optamamn 
tocar are stated) 

3. A white de, I foot m diameter, les Sat ua table with na 
fantre 4 feet from the edge of tho table S, mth bus oem 
18 mches above the sige of the table, hoks at the dire 
‘hrongh a st ms scroon snd matches the appar ehape 
ofthe dsc wth one of semes of cardboard cipse exuded 
tn excotaesy It will be found that he wl ebocee one 
antermediste in ahape berwem the “real shape" whush 
cele, aud the "penpentive sage” which is « particular 
‘dipae Te this an loan? (of RH ‘Thoclem, “Phenomenal 
Tegremon to the Baal Obst”, Bra down of Prychel 
‘vole 21 and 2, 1981, "Tedveveal Diforeaeonin Phenomenal 
Regrewioo", sd val 29, 1062; W Kotler, Gat Prcho- 
ogy, 192, p 16 Thoulas calla the apparsat shape the 
‘phenocanal sbape™ aod found that Se difered an thar 
tandeacy t phecomeasl rogramon to the tual object 
“Women taded to show grestee mgreason than men Arta 
showod low repzeenon thas te average Hogramon Waa 
found ta cormlate pontaraly with age and hegatuvely with 
tntelgeoce) 





Reveozxoes 


1 © B Beathore, Mesmremenie of [mons cnt Hellualinas oy 
‘ermal Ff, Bes rs the Yale Peycnal Lab 3,106. 

2 CE Geesbor, The Matinet engl itanen, Uary of lowe Sam in 
yyotol 2, 18. 





uArTen #9 
STATISTICAL METHODS 


§2. etarierice 


‘The word “‘rtaatics" we derived from Ue Tati manus, © 
political state The word “tatu”, meaning # polit, us 
found in Hamdch, Act V Se at (1608) But xt wan nensly fo 
hundred your later when the word “statatios” appeared Tt 
‘then muted the exporttion of tke acteworthy charactecutio8 
‘ofa eate, but this wae moetly in wore notin Ggares ‘Not mut 
‘the umetennth century dud the word seqoare narrower mean 
ang, nateely, the expostion of the characteris of state by 
‘pumeneal methods, eg vial tatatace, poor lw stature, oto 
Vinally, abort the exd of the aiwetzeath century, the word 
“statutes” was uned cot merely with referare to matters of 
state but quate genarally so all quaniintive data, whether 
Sound sm the natura}, balopcal or oeul anentes. At presen’, 
‘then, thote methods winch are mpecaly adapted to the elanda 
‘nom of quantitative dats afocted by « meltphocty of cxunon 
sare called etatutical methods * 

"As the peychologist ban to deal with highly oumpleated. 
uses of multiple causaizon t becomes sasaztual that be should 
Ibave ome acquamtance with wtatieboel tarunslogy. Oder 
‘we, be can nether hope to read peychalopua! hterature with 
plearare and understanding nor attempt to deal aathontativaly 
‘with any quantianve dete on his own scoount Bran to the 
expert stabtcan dicrvton and bamlsty are ell demnable 
sinner et thee br cual ezeamsane emaing unser 

‘Now ther aredufezeat order of etatibians, as Woodworth® 
Jhan poustad oot. There s oa the ane hand the mathemataqan 

1 Wing Tae, Pema te Pay of tn 19, 

1 Woodworth itedantam oH Gaon bear 
egy ond Eton 38. 
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‘who vents the method oe formnla, und on the other the com- 
‘ular who can, whan dursctad, work out the neconaery average! 
cr cosficinta as demanded by the formelse, Ja betwoon the 
‘oro comes the pepchologet who “most have s discramunatng, 
Imowledge of the Int of tools which the methanstiran has 
‘banded Mum aa well as ome skal ms thar actual noe”. He may 
‘ot have an accarate knowledge of how a fommala was derived, 
{yet ke soaat Keiow the use and imitators of, 


§ 2 COMMEXUOUS AERIRS AND DISCONTDXUOUS SERIES 

eave nceemry to reasare the Intellgesce Quota of ach 
ald m tha emantary school of large ety 2 wonld be fond, 
‘wth rare exceptions, tha ll the ares wonld ie pomewhere 
‘ebwrees 00 and 100 Provnid the dives of the sale were 
rficieatly minote aay soeanere whatever between these lite 
smght be mot, eg 1001 Thaw the sone of meamnneenta may 
bevrgarded ae conmucye 

‘in otherwise wien the varie a the size of «fanny, the 
tute of school clas, salary pee wok, ato Thee eun be no 
sebect ch interact 2s um betveen 30 ad 31 pupils, Sach 
‘ranablon arn therelors ducmtsnsaus Mott data which mw 
{pithered in peyzhalogy belong to coctinsous tence Bat thee 
{th two ayn of parting the actrty of masking when deal 
‘with contszooas reamars Uacally nex groep tnt of tel: 
Tigenoa, sack pep who pata 8 masa may be randed an 
dtworrng x ave jing staowhars between 8 a 898. fr 
tame may bars bees oa the povat of completing the nari 
freer when time wat calla’ But sotctrita, in noch per- 
formances as cays or baadnting, § maka many be takes a 
faoo-value on expromng the jedgmect of tha exe beter 
Ahan 7 oF 9, that, iin 6 to te nearest whole umber 
§3. vanguencr uersisorio 

After sollectung the dat, the Ges tank, of the mmnuton aru 
stall ouzerous ul $0 canaify them an an ondaly oem. Then, 
sipponing st required to ad the Iotaligenoe Quotant ofall 


‘boys aged eleven attending a big elementary eoboo! and that 
‘tha renuta have to be presented for analpen ‘The lowost vahie 





= erartericas. METHODS = 


smught be 7-6 and the hagheet 189, By choosing clase terval 
of 8 tha eange wi provide 1é eps Asa rae leu than 10 tens 
does not pronds  dstaled enough analyas atd more than 
20 stepa would be cumbersame Io the fallowng table every 
TQ) equal to or greatr than 70 bat lus than 75 w entered 8 
belongieg to the class anterval 70-749, sod semuesly for the 
other measures 


§ 4. REPRnsewratrvn VALUES 

‘Tham umpoaubla to keep 2 vow tho individual taneereaeote 
ofan exuded ara Tostead o measene uw gonght winch repre. 
sexta theee mearursmumta There ars three wack repeseraye 
‘aso te (1 te arog man, the med, 3) be 


"The Moan the meuraretent obtaaned by adding up all the 
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individual measeromente aod ding by the nember of 
meaner. A tlle refecuon, bowever, wil conemen the tment 
of th quent anving of tame by aay the short method recon 
rianded foe acoal practice whe the raeararemanta have been, 
seranppd ina frequency datriboton. Ten onstorary to wit 
‘= mean at dhe male peant of the eam usterval of preston! 
frequency. Thue m9 the present example the sssured man is 
1085 The doolama gree the deviatons of tbe mde poxals 
‘of the clas intervals from the aaremed mean m nmata of lau 
internal. To get the exact mean. maluply each & by tf and 
‘ind the algebeno sum whock 624 On dividing thn mum by the 
‘uumber of sasenand maltiplying by themse of theca interval, 
‘he oneretiono, which aBould be added tothe aaremod meas, 
am onder to gut the exact maaz, x obtared Thus the exact 
meen 1045, 

‘The Medwn the post shove hoch apd below wuch are 
20 per cant of the measure In the above example 1 may bo 
found by counting off ove half of tbe meentres, namely, 0 
‘Dmuty-thme manures brag the scare to 200, thus the maa, 


t 
wort 





‘The Mode that mensorement which crams sont often in 
toe sees Its surly of ne te peyebology an wall bere be 
neglected. 

‘Couramvox oF Mrax so Mxozay —Tée mean thos into 
scconnt the ma of every manarare. Tha an eivaxtage fhe 
‘ctreae meagre ae va, for thes they shou be permed 
{ooontnbnte thar weght But tur ws dudvantoget! the ox 
‘era matures ur euxpeso for they may greatly alect the 
val of the meas. 

"Tho mean m pena ie mcr rele than the andinn, ws hn 
staorarddaeaton (et § 6) of telat 95 pr cna motte 
Aluteibutous axe approximately voreal Tho maaz sa 10 
‘be prefered when the data have to be exkyeoted to frihar 
szalyas eg th oumpetation ofthe product mamext coefiacat 
of comaitoa Ferm, in combining the eeprowaiatave valet 


of vocal sone the mean bas ex advantage for 1tcan be ob- 
(sped algebracally from the separate maa whla to obtam 
ho meduan iti neostary to eoaibuae al of the senee isto obe 
od caloulate ase, 


5. noranvans oF VaRtanitrry 
In sddsion to the represontetive value, there us need of 
ssother fanlameatal cocoept, samaly, the varabiity of the 
core Theen are four wayo of messunng the vansbiity or 
baperon 
(1) The Range —As an ilutestcn sontler the two dntie 
batons 

ob OB 

BOM BOB Om 


‘Both have the wane sumber of cane, nasmely 5, and the samo 
‘mean, namaly 25 But the raage or epread m the Sst eenen is 
‘40and m the secoad enly 4 The range thon i « rough meseare 
depending only an the fro extras sears, bat st may be asf] 
‘when only a fow meamecenente are avaiable Tn tho example 
FS the mage of Intelbgense Quotenta w 150-715-675. 
(@) The Aeerage Denaton (A.D) —For 9 mip ungronped 
seen the average deviation s obtacned by adding the absolute 
‘luce of the dewations fram tr mean, duregariing mg, aod, 
dividing by then number Foc ube example shown #8 12 
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Te must be distunctly undervtood thet tha ample, oath # 
raigulouly low aa 5, 0 merly takea for distrason No one 
‘would attach any axpoctaace to « measure of varabity 
‘obtained from wich « azall numberof cores. 

‘Foe mall atzaple, whea «lem thas $0, the wthmatod van 
of the avenge deviation othe standard devanton may difer 
‘considerably from the troa valo, uni other methods of eatt- 
mwtng the mpnifcatcn of static for such cusen wll be dim 
‘usoed later. 

For a groapad distrbution in §4, let Ag be the middle 
‘pom of the nterval im which the mean Mas, Int Nand Ny 
eante the number of maanurenents abore atd below the 
‘eto, od Jot be the une of the clas ntarval. Thea 


ap —S i+, 


139x6 + (1005 -104.5) 0-34) 





wt 


(8) Senderd Denauon (o}—-Fue » exaple ungrosped sense 
the denations from the meas are squared, added together and 
averaged, and the square rot of thee average 2s the standard 
devashon of the ssesple, 

Tor the example given 

or grouped sores, ax m $4, 











‘The waodard davatico wx ware reas manure of vara: 
‘ty an the A D Ts lou aeotad by Suctuations i eurping, 
faxd aan tho cae of the aoa a algvbeno proper malo 
‘wofal waa Une esl roca sever] eunen baie o be combed 

€) The Quérsle Denanon —I Q,, tbo lower quail, be 
eterno oo that oxe-quartero all ye mearuren a7 nm ti 
Q, aod thee-quartrs greater. And i Qy tho upper quar, be 


1216 the arutmane am ofthe #84 in te nepal earns 
st ea te ier shee M bm amd hob ewe 


termined 40 that one-quarter ofall the maamres ame preates 
tnd the otber three quarter lm Then therange Q, to Qqnthe 
‘equate ange ac welds the mule lf! the meanazee 
The semcanterqurile romge the quacae devin Q 0 Ut 





Ia$6, het pena i 5865 er 8 
Qy tho esa, or Both persentle, bas aleeady een sleulated 
te pla 110436113 ae 


() Peanaoy’s Ooarncumrr o” Vaatarsox (V)—The meus 
‘ures of vanabilty thus far couteicred wre expreued un the 
‘uta ofthe vastabla and are zndapeedent of tho magnitude of 
‘the moan Bat rometunes we wak to compare the vurabuity 
cof group m one activity with ta vasinbdby im another where 
‘the ale wnuta nad the cman are quit dierent 

‘Than can be elected by Pranct’s coocient of vanaton ot 





1006 
va 


‘The mean cost of a est of dothes for adn malas» « green 
community might be £4 and the standard dent £2, whereas 
‘the monn cost of the honsee 0 which they lve might bo £800 
and the stendard denstoa £200 Although the absolute 
‘vanabubty we coat of home w 160 tamen greater thay that i 
cost of w amt, yet the mlatove yanabiltos for howe aod out 
eepoctialy are 27} and 80. Sa that the members of this com 
samunty are actualy las vorable x thax howe of bouse thao 
a therrchosoa of w aut. 

Baample—Compare the vansbibines of « class un exemina- 
‘Hone an Kngiah and w Arithmetic. For Engl, M, = €0-marks, 
24720 marks For Arithmetic, My 40 mazks, o4~10 masks, 


$6. masURBS OF RELIABILITY 


In the llustzation of § 4 the grosp af auty i aly sve ample 
of boya of cloven taken from = pevtaclar webool. The guorhon 
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cine How truly doo a representative rales, ¢9 the moan of 
“i mame, 1085, apply with relermoe to al boys of sleven 
throughout the ccuniy! And farther. How traly daw 4 
‘maurce of varabilty, « the standard devation (or that 
sample, 14, opment that obtmnad wha all boys of cleeen ssw 
tneloded? Belore angering its wavemary to crader eror of 
‘wo Kinde 

(0) Fomebte Brora —Tos saris ton may bave bad Jeng 
peace wath ails testa, r ay bore bos spall couched, 
rit may be intgped, or nattentors, othe terter may not have 
‘sdmnotered the teiza sovoring 29 te rated direebooe 
‘Unlereuc factor can be cortalld st woald be allot expec 
‘the alam obtamed to have aarvealsqroce. 

‘2) Sampling Brove ~The sample may eoctais a groster 
pereeaage of bgt malas thax world be found m2 group 
aprostoative of be whole country, that he ete 3 not 
‘uly reproestarve Ua fect, the waive obtamed for the mean 
104, ragga hn, Ta soc «camo forzsla wou eben 
to calculato the tree teas, or rue tamdard denation. Bub if 
the sample oan be regarded ata random sample, then Yule 
Sau proved, uz xt ca also be werSed mm prctie, that the 
rusty of «mous tmcceaes proportion to th ayaa rot 
atthe number of mesesrementa It ago clear thet th mean, 
4a Rely to be more raable the rove cluely the andvewial 
oarurtmeat are clustered found the ext, tatu, the mallet 

"Thun the mabty of « moan can be exprond w terms of 
‘he tandatd deviation ofthe mies vy 


“ <i 
ote 


‘In applying this Jormala st a not nasemary to sonume thet the 
‘dutnbution ourve x normal Zven when i = not normal i will 
sil be found that for « large oumber of sazplan the divisions 
of the mom of exch ample from the true maean wil tend to 
follow the normal cave promed the wie of aach exmple is 
lange. Ta the laboratory, however, small suzplee are often 


‘conacered and special methods have beso devud for deter- 
‘muning the rebabitee(€f. § 7) 

"There se other formaise shich aan only be used when the 
dmtnbotien curve w normal or apprommately eorcal Thus 
the rebabuity of the mechan oun bo exposed i terms of ts 
stadard demation yay? 


ve 
Luke the rolabubty of an obtamed cay u given by ¢, 004 


nom 

To Rmuuuny oF rar Duncancs axrwier Two 
nun —Ie §¢ te mean LQ for boys of lover wae 1046, I 
‘he coreapoodngvalun for gl of slevea fromthe anne bool 
‘wer 1065 or 106, one coukt hail conlute without farther 
soalyns that there vane ngusoant derenee 121. betrasd 
bye and gut of slavea The mls taken, berg fo: ove 
Derticlar school, art tot sufbesty repromctatve Tt would 
‘be neceuary to taka large rascors sample of bays aod gus 
of eleva and apply the formals 


cua VEE ED 
hare vg m the eandard donatoe ofthe dflrane bebwnen 
tho to mpocss Unies the charred difleence D between the 
eans a nat thet zoe a great as ogy in ot anal to 
rly on the auforeace beng smears Thus seppoung the 
zara for 300 boys aad 400 its wre 1045 and 106° rapes- 
‘ory, and the emeponding Wanda’ dorataon ofthe bro 
latabations 10 and 16 rerpectvely thea 





ie opieon ie nics erence ty 
Fmt org nto nt et he tn 
poventrenntortretueer teres tet 
es Seer otis Baten ore 2 el 
‘second the chances in 100, ed 





| | 215 at kat 38] Selat lan one Lev 
1 fhe lat eaample he two ees of meanemenia omely, 
theuo fr boys and far gi ware anmumed tobe indepeodeot cf 
tach otha, Bot somes the two een of earuezente are 
‘somata, thee the approprate forcula mest be employed, 


a0 
as 





mua Ven FO Wl hay 
‘where rs the concent of corelatzon between the two wees. 


$7, eramatios Pox swaLt saxcrnze 
Jt wan pouta out by Siadent 0 1908 that the etandard 
Aeviaton, «, of a popelabon cannot scearstely be eatimalad 
‘rom the ral usmpla which 2 avaiable, and « method of 
finding the mgmcance of tbe eae an wack & cau wa 
Avelopad* To 1925 RAL Fae’ Stanspe! Matods fore 
ssarch Workers appaaned and Faber’ methora of dealing with 
smal sample ae now becom, widely known m paychologeal 
Iaboratomea A bret eecoaot of Puber’s methods of finding tho 
scguificance (1) of the mean ard (2) of te cufernce between 
micazo wl now be piven. 
Biawurcance ov nae Maan —UE z, ay... 2 is eal 
tmsagle of n!valoe and fm the extra standard devtien, 
ad fi the meat, then the meted standard deviation ofthe 
sone a 7; Hon the canon ofthe mean Deng ae will 








= eTaTnericaL. METEODS = 
‘To find « Feber ume the foramls 


an [SEH mand of 
a 
et 
coumguenty Saat Nea. 


‘Vor ema mxspen tha erases the vale ofthe demation 

‘A table of ¢ value is van by Pusher whoch enables ua to 
Aetarmne the mgzsfcaace of the mena In the table n=! ~1 
‘To be mutant, the valoe of P, the probabity of falling oxt- 
te the range, ebook at aust be lem tha 6.05 

Brample—Sux pofeawonal guile who returned the Dott 
sworen ata largtoemament ware requested to txt tbe atandard 
‘nam ball agazest oon aghily lager After some proimzary 
racice with the lager ball was donde hat cach should 
play a morang and aa afteracon round Bach startad with a 
siazclet ball asthe moramg ad wath the larger ball the 
‘tterooeo Back ebanged from ooe type of ball to tbe otber 
ster playing each hole From the Spare appended find the 
probability of oun typeof ball beurg sopencr. 
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“leooe from th ¢ table Pas about 0-2 aod the real in not wry 
segadteant, 
‘awmrcance of tax Dorraswce merwvex Muaxs—If 
Sees atayaed ete tone tre mate 
‘he diferenee between ther mauan # and & 
Mand onthe east 
ee 
Cr 
Now if the true « of tbe popaltion were iow, wo have 
bread toca that ogy souk be 








‘But as 2 not own Faber Jonas an solmate + of st by 
[ookog the mes of squares from the two umples sud nang 
‘by the total mumber af the degrees of frm contebuted by 
‘Shem, namely +4 The Dewey eeatataes thea Must be 
el 
ee Fe ase 


ot 





ces ie 
sate 
Baomple—Suppom the fers isthe fret veo cols af 
‘he lot abe ad bee obeaed ng ieren playa for ohn 
‘soo al, shed the pockalehy of one type of Dall beng, 
expen 
‘culating the onemary sats, cag th art two 
‘cofnmane m the tabla, it wm sewn that 


oop sumaite 
wtmes-fot 
vom 


* STATISTICAL METEODS, te 


‘Forn=10, the reslting vales of P from th table u between 
(04 and 05, The drarence then clearly mot egescant, and 
at Would be expected, the reset» far more mgzfcant when 
the anme players one boc bas 


San) o3e| 0.31 
ar] 938| 39 
02583 | oa 








8, nnoRrasi0¥ AXD CORRELATION 


Te sdtion to computing representative value mich an the 
mano vanate, oe a maasare of the varalubty of the soar Or 8 
rieanucy of the rebabihty ofthe tan, and in adden to oom 
panng two vanates aa regards their menas or varabdroat, oF 
Artermzing the rababity of the dilleroce between ther 
‘ieans, 1 often ovental vn the oneal nvences to axcertan 
‘bow, aad to what extent, the two varutes are related For thus 
[Purpose it u neceemazy to become familia wath two 
‘aul ditset concepts, namely, the rgraaion coeficun! nod the 
‘corelauon coaficent Pusher! pots ont “The enol ragremon, 
1 cally intreduced 1a coanenen with the theory of corre 
Intion, but vas reahey 8 move general, and, me some respects, 
‘sampler aden, and the regramon coaticamia are of sntarst 
tod sewntfc importance 22 zany elatte of data wher the 
content of corlation, sf esd at all, wn artfcal eoneept 
of no real oblty 

Buc France Galton? wtredeced the terme regreanan and co- 
‘lation and dovsed methods of moamurag them in hie stodane 
of iahertangs Truly 2 fasceatang chapter wn the hustory of 

2 Pater Sttument ad fs Rava Foner, 192. 120 

aR Gee Nowa Nekennty wn Ferirary Satire 
Lone of Sntng, Tal ty 1A. nod “Fay Labo Bare 
Prelaay Se val ed 








ses THEORY AND PRACTICE OF PSICEOLOGY cu. 
sxiectalc progrete! By regreaion be mucant the tendonoy of 
son's predicted height to be nearer the meas of males than the 
That of hn father, Thus the eo of o tall fother would be 
sexpeced tobe shorter, and the vox of «short fatber to be taller. 
Tncack case the measure of mgreano gover the expected height 

‘By co-eation waa meant tke relation between the beigh'a of 
‘mud-parente and beta of sons, whore md-parent height tbe 
‘moan hexght of father aod motber. The terms repremuoo wad 
correlation couture to be wed, gto epert from problems of 
mbartance, an atatstcal work gwoerely, although ot Yule? 
poms oat the wes of « regremon towarla 4 more or lee 
ftationary meu w qcto wappicable when te variables are 
d’ferant in fad. 

‘Karl Pearson contd Galton's work end, a monumental 
senee of resrohes developed exact methods for ragrewonal 
snd correlational schon 

harks Spearman, 10 sddibon to developing new smethods, 
has by thest wwe gone furtbeat towards netiong quantitative 
pychology on fra foundations 

‘By the ad of tab methods the computing ofthe correlation 
coafioent becomes» anmple matter, but 2 m uot éiicalt to 
{find cases of prycbalogists applymg the operstioo to unsurtable 
data, apparently without realinng te lamtatioos or acartaring 
from a study ofthe regremions ifthe operadon was justifiable 
In recent yours the cleans rovorokes of R A.Puber are proving 
1 potaat ani to peychologsts x many ways, copecully hn atady 
cof repneeion aud hue method of vanance Yor example, 9 
‘voeutionel counselor may ascertain what rele should be 
placed onthe peeicted score forthe dependent vunata, mach as 
‘musical piste, an deduoed fom the notoe tet score tara 
of the independent varaze 

Reemple of Ragronien —A maple ilaatstion of ragrenion 
Galton’s famous study of the hegkts of fathers and pone To 
simplify the trstment we may serams for our sample that 
(2) eck Iuther hes only ons vor, 202s to avoud tabalatng the 
father’s haght more then ooce, 2) the average reatare i 68 2. 
{or fathor and whe for socs, «value wich w sulisenly exact 

70 Uday al Fhe of Say p17 


‘or our parpone, and 3) the tatures vary between 60 and 76, 
Deglcting the few cance oxtmce thee mata 0 aa to get « mare 
‘comprct diagram 1a luteation Now conndarall father whose 
het are between 60 and 61 webes and find the mean height 
‘of thetr pond and mark st with « croussn the diagears. Samay 
{forthe woas of fathers wbose bey axe between 61 wad 62 19. 
‘nd 0 on. In thus way & wanes of crosses ws ebtatned, Next 





7” 






fun eatery 
gacages 


aaa wae 
ae 


consider ll eons whose hegbta ure between 60 and €1 in and 
find the ean baht of tha fathers and mark wath x ciclo, 
‘sod eaay th maa hag ef fathers whous sou are bebe 
‘61 and 62 r,t vo on In the figure the wanes of ermen wid 
coruloa bo on two atraight lon, but w ux eetual sample of 
father and soma the cromee acd hoee would only show 
tendency to ince teght ines To tha ose the gram nes 
ace the “lines of bart. When the ecowes ot ete love 
to mc a lise i cam analy be draws but us they ually show 
‘ cnrain water thare a noed of seme meted to deterane the 
‘yostoas of he bee-Gtaag ne. Ta the abore example thes, 


fo THRORY AND PRACTICE OF PSYCHOLOGY = ox, 


he egresion 1 sad to be fear. When the cele or orowes do 
tot appronmately $1 auch «line the regreanan ie wot linear, 
floch cama ure beyond the mope of Ua chapter. 

Tem an eany exercise to conmder what would avo bean the 
smgnaicance (1) were tho tno regreanon hen cownesdeat, oF (2) 
‘one were coinaieat with the OX-axia and the other with the 
OF. 

‘The equation of the dive regremon le throagh the creme 
‘th reference to the exe through the means sony be written 
yobs 
‘whore bs the rgrasman coeffcest of you x Tha equation 
1m only to be und in onder to prebet the probable deviation 
from the mesa of the hewht of « oon gives that bus fotber’s 

eight wa. 

‘Simulaly the equation of the seoond ragremwon ime 

achy 
should only be used sn onder to predict the probable deviton 
from the mean of the hey of a father grven that be son's 
eight my tod the mgraaton coeficet Of 3 on gH by. 

Tem eay to expat the ubove equations ta the regremon 
ines m sore orm, no thatthe predicted heaghts can be obtasned 
durectly Thay are 





‘Thusin the above example the equatacas of the mgreasion Imow 
atts e-em, 
xe sly-e9, 


redacing to ym}, 





a ‘STATISTIOAL METEODS 0 
‘Buf tt umpartant to malee that, im this example, we have 
‘made use of Galion’ data and thereore Anew that §= 868 1. 
‘approximately, and thet b,=6,~—035 eppronmataly. [a nctual 
‘esearch, howevar, the equatos of the mgrostion ns 


Yuarke-2) 

has to be obtasned trom the data raubed by the axle, wad 

‘thor the estimated values of aad are subject tothe errors 

of randoca sampling Aoconting to Futber’s notation f to troe 

regreanon formule obzsioad fru ao saieaty of obmervstvon i 
Yonu+Me-a, 


thon the agn@sance of the difereace between a and any 
hypothetical value cam be obtauad from the ¢ tabla by cal- 


culating 
av 








c ment -2, 
‘where x! the suamber of valner the ssumplo Sumulsly tha 

of the dileresea between 5 and any hypothetical 
‘alue fw obtained by calelaiug 


sD EE yao 


Forthe best estimate of the valor of of, where # is the standard 
error of y for a green valus of, 8 given by 


ogee 
snd fom by eamsag tbe eqaases of the devations of y 
from ria calculated vale Y, and drvsing by a —2 (Prools of 
‘ene formalae ar gsvea in R.A. Fuber’sSltwiool Methode for 
Reworch Worker, 1892, pp. 128-127) 


$9 THe MEAGUREMENT OF CORRELATION 


Paxaoon's Propvor-Moxcenr Mirraco —Thiv rethod sos 
‘the notal maasi or mores, Three cantons are secomary: (2) Te 





FO THEORY AND PRACTICE OF FeT@HOLOGY cx. 
‘won be fut to ealeuate« coediaent of carelation wth only 
seven subjects, 2 only dons ice ua ap allegation (2) 12 
steal prachce Pesrcn's prodoct-<ooment coafiment 1 oaleo- 
ated by shortr methods wack ae the one shown Inter 12 tht 
‘ection hea teaserag the relation berween the conan af patch 
‘and tonal memory (3) tw not to bo aarumed that tho coofi- 
tuent here calelated represents the trae valut to be expected. 


























Fa [ome foe [> [e] = [fat 
Val widow | | w]e 
ay [eft «fa 
ice an " a 1] 
io] a [a ln rf at 
lg s wa | -2 alala 
Et a | Ble aia 
ce ee =| 
1 cam =[*) 














‘Tho tale grvee tbe score of wvee pops anthanete snd 
agra Tt wil be soen thatthe wrorage scorn the tro tarts 
‘aceabout 99 asd LI, bet m caeulatiog the devaabona and y 
‘rom the aveages tb quinkr to regard the oosret whole 
‘wambers, uazaly, 19 and 11, an the averages The rogue 
sonficant of comalati w 





‘The error inteoduced by susb apprommetion is small and. if 
sesemary, the enact vale ofr ey be foes’ trom the forma 
a 
VBE =A) 
721 +01,-08) 


“Vienne rem ™ bere 


* STATISTICAL METHODS ™ 


Stay} denotes the slgubrace sas of the products of the devia- 
‘nous 2 and y Biot) and 8() devote the eums of the equares 
of the aod y dematons rupectrealy. ¢, 6 the aor in 
taking 10 insted of 98, and e, the cor an talnng 11 
smtaad of IL. 

‘Sraanwax’s Mrrzop or Rawts —In tus msthod' st wanly 
necamary to know the sunk onder w eaoh test D denonee the 
‘Ufone botween sack pups's ranks in the two tesla, and 
pdencten the coticient of correlation by this eethod, 
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e {| 3 | a fa]i 
dp] s |e lefo 
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‘The probable error ofp gvven by 

pp, 706-99) 


{a practcn the vabues obtained by this method agree fauty 
lovely with those green by the predoot-moment method. 
Tablea are gen 1a booka ox watutice for converting p ro 
bbat the corecton is 19 smal wn companion with other 
‘oomble errors that st may well be apuicted here. It w, of 
‘courte, posuble to obtain correlation of unty by hus method, 
although t would sat exactly be umty by the product-moment 
amethod, eg. the best pupil maght have a lad m anthmete of 
tiveaty markn but i algebra of valy one. Spears, bowere, 
compared the two methods and shows thet the method of 


© fpmamac, “The Pret snd Maeee mento montane Teo 
Mag dow Fours of Poel, sa Te 











A THEORY AND PRACTICE OF PETCHOLOGT 
sani may pomom curtain advantages, the chef being the 
‘eduction of the “woeadental aver”, Bot eeore an soong the 
‘outlymg exouptional cater may have s serious effect when the 
prodact- moment method w sed 

‘Breanuan's Foor-wous Mirraoo —Thus is a quck method 
cof finding ax approsimate valoe of the coefinent of sormlaton 
‘between two sank onder. 




















1G w the gua in ran, the oneictet of corelauco, By 
feunuhed by thu method 


po 8) 








infor the purpose of couverting B values into r values 


. ‘sTsTIeTICAL WETEODE ra 


‘mance von Convent se + 


020] 015] 020] 028m] 03s] oa ]oaa| 
Som[34| 026) 0%| oat | o4njont| ous 
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24a} su) S| nou] sean |S] 89] 


Meigs ov cowrvmmia Coxmainox meow 4 Paxqomcy 
‘Taar—To amplify the anthuetio x enall gexp of only 
80 gala wall be sleened for ilustatice. They were gxven Sea 
thom Sense of Prich and Tonal Memory Teetx and the maria 
‘were ditrboted an in the table. Yns obe gl bed & mask 
‘between 90 and 100 8 Prick and betmeen 40 and 505 Tonal 
Memory 
Let f be the frequeeey of Pitch column, 
By be the frequency of « Tooal Memery roy, 
Fey be the frequmney of x cell samen fo exch a colar 
and 0%, 
and 4, the deviations 12 clan intervals from the 
‘sasumed means fr the fwo tae. 
Tt can be shown that the prodact moment formals say bo 
‘eansformed to one ostasnang the frequency polation, nazoely, 





Ty 
bal] 
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{the proaat example tf ally soon that 
Biden -10, Syn 19, ft=000, Sa =mT, 
The A 2 he reels of miginng each call 
Fnnsaney by cea, wad ane wig alt peda 
‘omed, Bul fb» quarto mobeply thecal feogamaie in 8 
‘erteciar olmmeby the appropriated rales, odd the revue 


314 THRORY AND PRACTICE OF PEYCHOLOGY = cu 
fend multiply ths by the 4, valoo ofthe coloms, Teus m the 
‘colunm 70-80 the qeannties to be added topnther are 6, 4 and 
0 The eum is mullsplad by the appropmate 4, valve, which 
4, This column, thewfor, contbated 27 towards the total 
hy 





Serve or Pest 





$10, rue sIONTFIOANOE OP CoMBRLATION Wr"H SMA, 
prises 

‘With snl ample of nt vale tn obmared vee ofr may 
be very duaent from the tae value, and cossequetiy ia 
oak ho be the cam fr the waded omar 5 for 
Jay M8 cnn xpd $1, Te igioanee 
of the elt may therefore be deceptive. As moet earelationa 
romarchee i peycholgy aayoire aoall aexplen of abot 60 





» SCATIETICAL METHODS: ca 
‘value or los, i 8 eaentil forthe renarch mesker to become 
moquazind with the mare accurate methods of orimating 
‘ugncance developed by R. A. Fuker Instead of applying 





(On lolnng wp the valses of and nin the table the mgeifranoe 
Pray be determsed. 


$11 ranma commmsarion 

In the shove ample  mght be expactad that the factar 
“"g” wosld tnd to prodececareatim btwn the 1 tea 
AC probieas of paral corcelation Would bebo B08 the corela- 
‘tao between the two varables, setae of ich nd tonal 
anemary, wire th mre ofthe other varable"g” bud been 
Chnaed or when the lesace off” ha bre held oon, 
One wethod would be 1 nae axbjects posmaung an equal 
sours of "g” a8 determmad bys raaba tart BUC the ual 

hod to fave the mae axbjecte » tat of “x” and then 
ceupl the forma: 


‘which giv tha sormalatca between two vanables ond 6 when 
the thrd varable ¢ us held conan 
Tn the above example tha corzelation betwenn the sense of 


2B A Fateep ot pT 








sm THBORY AND PRAGTIOE OF PaYoHOLOGY ax, 


‘uch ft and an mteligence fet wat found to bo 04, and that 
‘notwonn the tonal mamnary tet sod the nieligenoe teat OS. Ax 
‘he obvorved correlation between the pic aad memory tote 
‘was O81, 3 follows that the parts carlaten bebwonn nase 
of pitoh and tonal mamocy when genera! mtelhgene w» held 
soariant w given by 


51 - (04x03) 


SAS VO IHOw 


§)19. srmancaw’s connection o¥ 4 coRFrICHaTT OF 
‘CORRELATION FOR ATTENUATION 

Let an attempt be made to compose bo equivalent analogwt 
‘eto 0, sod ay and two equivalent abeurdstes tenia baud By, 
snd lta grap of 50 elevea-year-<ld boye bn ren the tena, 
tnd 5, on one day and, and b, on the nexk Now sf the weha~ 
Tity corBioests ra, aed ray 20 08 high ue OT 4 may be 
concluded thatthe efor of measurement sre cot large e=ough 
to preclude the teots fam further conuderatan 16 1 now 
required to find the correlation between the analopce ad 
bears tata 

Toa, OF Fog, cannot be regarded as the true maasare of thas 
comrlation fr each wil be mabyect to “erome of craton” 
due to slight chaoges of procedure ov the part of the exper- 
‘meniar and fuctantaca a the bebsrrcar of the eubyesi, end 
although these variations may aot affect the average sore 1 
‘ach teat aa they will tend to cancel each otter, yet they wl 
Ingreane the standard devisons of the duteibutions and 
counequratly decmase the couficat of carelaton 

TE be sated thas the error axy two af the above teste 
17» envorrelated, and also thar te erors in aay bust ar u 
correlated woth the eoore fa any test then the beet available 
‘atumato of the correlation between tbe analogie and abeardtne 
tea we govan by the formcla 


4. 





et 








(ea tan tea tas)! 
eet 


* ‘STATINTICAL METHODS = 


‘Another formala which duupeasee with the aswzmmption that the 
‘rzom in the two tenia gwen on the mars day are nvortelated Us 


oye 

acta 

ren if only an frm foreach ofthe owe tame avaiable, 
spprenmate comecter for teeuan sy be ose om 
‘Mele frm preva he rai snot 
sack tat w knows. 








§ 19 arrror o teormmcwa 4 Teer OW ITB RELLA- 
pitted 

Teaspometstre ooceamzy to secresto the aishiitysoaficvent 
of a tast by lngthenag 2t Thus of the apphoaren of two 
equralent forma of ax Ansloper Tet jaded « rebabity 
‘oelletent of O75, what would be sia tebabilty if at wore 
‘doubled or trvblad ax eng’St 

TE we sanarae that the seme added are simular n nature fo 
‘the ongieal the required relubilnes may be calcclatad by 
‘manne af the Spearman-Browa Prophecy Formela, 





Bier 
here 7a the spas maby sonicna, 
Tous scteutaneg —8~2, R=8oT 
and eubastutng — n=3, R=-90 


a practse, of counme, there aze several obvions reasons wy & 
‘teat cannot be lengthened waietsstaly 
‘The standard error of the above formola may be wrttan!* 





saumaing + to be obtasned frm the sores cf N indieaduals 


2B Cote, "The Btaiaed He of the peers Brows Formals 
LE een op Bier Ramer vB Spe 





arg THEORY AND PRACTICE OF PAYCHOLOGY aa. 
$24. GRPLUENOE OF SELECTION OF CORARLATION 

‘Lar ry bo tha correlation between to vanablee x, and 25 
fur detenained from 1 largo oumected group, wad let o, be 
‘the vanablity af z;. Than if slocted values of =, ane chosen, 


+o that the variably of eis reduced to 4, the remultzng ovc~ 
elation Ry will be ven by the farmolat 





‘Than myppose the eccraton between an ntalignce test el 
‘tee in waht for «large analected group of boys age 
‘even yours ba 6, and that all boys whowe izteligeoe 
(quinn are greies than 190 ae wie! foe ths group, 
harby redocing the vasabhty i the intaligenoe tat By 
0 per cent. Then, on subotutsting 2 =O and ry =0-6s0 the 


ss 
bore formule, it cuz be seen that he resulting sonelation 
‘between the twe tara forthe slated boyn m road to 088. 





$15. assocwaTion ap CONTINGENCY 

Aumeiaion —Bometmnes an atrbate A ianot quanta rely 
qaded bat a eamply noted as bemg presext or abent fr each 
tmdrrdual ox the group. Thais caled ty loge, divinos 
by dichotocay We ray denre to know whetber them i= any 
tort of matcraiup batwoea Pwo sack atinbates A und B ot 
‘whether they are quite uxrlated, 
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= te Yeraiy 


ni Dinan o Ores Ts Bay on ms vd 300 1, 
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» srarumicas, METHODS = 
‘Yale Copii of Aavoaaton, Q, gives «rvagh idintion 
fe degre of ection where 
in tho amber a enn whch both ateuter eo proseah 
4 tha nomber in which the fat actate prea wad the 
tmovad been 
the panber in which the word pat an th it 
beans, 
the member in which both wtstbaton ar absent, 


inte 
Qin, 








von with attubaten wloch ace quantitatively graded, & 
smaasaro of Q may be obtained by notesg for wach nderdnal 
‘whether nach stibote i above or below the average. Tn Cha 
‘Tay a rough extomaie of the degree of cornlation to be ez: 
esiod my bo tained, bat Q yrds exdaly igh vals whan 
‘Semper with the product mowect cole of corto. 
“Atother measore whch i preferable at yield valoes ware 
in aocordanoe with the product mamieat coca on Yale's 

coginent f clapton, - 

Mave 

Vater 

The etandand ert of w 








alt in often necomary to teat the agreement 
Detwoen cbuervation and iypothenis. Ia the simplart coe of 
' fourfold table, an in the above table which is taux from 
‘Groanwood and Yole's data for Typhoid, the probability that 


F +8 
‘van wi fal fn the et clon Ss S25 ad the prob 


hy a a oo i 





fm THEORY AMD PRACTICE OF POYCHOLOOY = ot 
‘procvents wars indapendent tne probability for their corabined 

98 x6815 
currence the pad of he two prbabibtin er Tene 
Out of the 18485 values we shoal’, therefor, expect 


1s PS falls thei quadrant ‘Tho difarnce 








SMEAR gma lth depen ol the tro 
attributes, mooalation and attack of typhoxd, from complete. 
‘Sipedios, anny br oe te gods Sow 


calealate Ff fox cach quadrant, where J 1 the observed. 


te 
Seguro fhe peed ingen Gn hypo 
of indepecclanos ‘The waza of them valuns in called the hy 
Bqware Function or 2. 

Bence 42-86 334 t can be anen from Fuher't Table of x? 
‘hot the observations are claacly opposed to the bypothmis of 
indapendooee. In acteal practice x! may, for fourfold tables, 
Do obtaned directly frown the formula 

- (od—bepo+b +048) 
0 (as DieaNe ei 

18 m anstructive to stedy the significance of the valeea in 
thu above table as datermmned by Q and eg, by w and «,, 
‘acu by of and Fuber's Table 

‘Teas of goods of fy eaing the y* action, aw sarsewat 
beyond the sop ofthis book * 








$10. rae teTeap norrmceroe carrexrox 


Spearman applied testa of different mental chiles to 8 
number of jodividaak aad msatnred the intr oorrelationn He 
‘then made the momentons dacovery that uf sny four of theme 
‘eat be considered, thir correlations tended towards a pooaliar 
wh Pan 2010 ats thes sper 8 
eho 18, pak aad 
Devas oopioen y Bana inh RT 
“Pin baer Gop 


srangement which cool ba expreaed in 1 definite wethe- 
smuteal formule, axcaaly: 


Motta. 


‘This i called the tetrnd equation uxd the valoe of ruts Futur 
ve thn eared difference 

‘Tho nert step wan mathematical, samely, to demonstrate 
that whenever the tatead eqeatioe olds, withss the limite of 
‘notaataoom of sampling, and anly wheo st dose so, thea every 
mdivdaal mearrommt of each abut will be divinble into 
‘wo fustom, namely, the geceral factor "g" and « spucic 
factor “a”. Tha “g”, although varying freely from wdidual to 
andivdnal, yet remuns the same for any one medrrdual in 
-rupect ofall the coralated abilities. The “s” not uly varion 
‘fot madrnadual to uchoodzal but also for any ons indveidual 
roca each ability to another 

"The precns mathamattcal expreeuca' of the dreanblty ste 
thro factor m goven by the equation. 


arte Hate 


‘whem mm the meusurazeat obtaiand for 6 wndrvial in 
‘re tart of aziahle og, he indvidaa's amount of the "ig 
‘hoor, und, uw hin ataount ofthe facto apes to the tat 
of varuble a Keley* bas expressed Spearcan's propomtion in 
the foun “Four varuables may be thocght of an dan to obt 
ard fe ee oor not facts vim Carueratice 


iy han aac miroducnd the fllowmg canes nota 





$C Garman in pm 
{RL Key, Orsmeas vee Meat of Hn, 1, p48 OF te 
‘Heit, Hal Blum of the Sparen Por Poct hry, 1850p 3 


‘2 THNORY AND PRACTICE OF PeYCHOWOGY a.m 
Of theeo shee conditimss only two ae independent, snow 
fama tna than =0- 

sin cbvoot that the other dhree posuble tetzads, namely, 
Joao fume 82d Saw, 420 tere the Gs thrve with the wigs 
revered. When Speemoen's tottad diference nderion us 
‘pplicd in ectual prtie, tw of course nover expected that & 
‘ahrad diferenoe ahoeld be exactly ser. What 1 dooe 2 to 
‘compare ite value with ita standard error in order tose ite 
‘abo us mgrcant. 

‘The Mancard rot of hms may be wniten, on m the amober 
of cosce us the mumple 





1 
Han alt that rte ute 
tabula treat braratatal 


Other formalan such may ba applied m antable oases wre 
(gore on pp x =m the Appendix to The Abikhee of Mon 


cnarren 4 
PSYCHOPHYSICAL MSTHODS 


‘1 sommon lmowndge that whan & pound woght weld 
‘the ad of « blndlakied parm be might detect i to be 
Iter than another whch ‘agbed 18 oun, aluhoegh be 


weight of ten pounds, Casely then it 2 ot the diflrasce 
‘borweon the weights to be compared whieh w the cru actoe. 
‘What chen oan 1 bet Ts ip eather remaviable that ra only 
febout  undred youre since the eoderiying pricciple wan 
dacovered 
wanry’s Law 

1B. H Websr (1798-1858), profesor of anatomy at Lerpng, 
found that x wait of 30 ouscee cool yest barely be du 
‘tngumbed as hghter than a wespht of 31 onnoce, but that & 
‘weight of 15 cancce could yast barely be dirtmguuod w= 
Ihgbter than s wught of 16) ouzoes. Prom ke sxpersmenta 
‘Webar concluded that the yust notseahle dufarence betoosa 
‘pve stumuh B and R-+dR dapends not oo the acteal diflrance 
‘ak an the ratio of that difference to the magnitade of Iu 
‘other words, Weber's Law may be expressed by the oqoation 


fn 

ics Oise omc. Oba he yn weld an 
Bens horeyingereonenen pod neues 
cane af Ch cont 2 er pam od for itg hn 
rag ape hy, Web Law bl eppresiny 


‘wsthin wide limits throughout the whole eld of aaamtioan, An 
Sppacent emeption is at w pee who can rt iting 


9% THRORY AND PRACTICE OF PSYCHOLOGY = aw. 
‘thn ton of 200 and 200} vibrations from one mother wil yust 





1 Long eerie tras i a often wctonable es uanotooeble, 
that 1 60 per orat ofthe tral vt woald be notsoahle, Others 
‘ake 3 to be that whsok 12 ong wera of trale m yodged 
sorocty 79 par ct, for thas hes bal-way betwen 00 par ct 
creat whish woud rt from sme chase, god 100 par eat 
‘oct whish danoias cartrnty. Bl othars adopt 80 par sent 
‘comeet To tha folowing paragraphs the 5 por sex bus hat 
‘bom adopted except ia the Mathod of Sena Groups, 
‘Within cetaun muta Weber's Law hokia aot only fr york 
soticeble bat an fr manly noticeable dares 20 wisrulan 
‘mapsitode has, with « ight of 10 eandle-power and another 
cf 1000 eandle-powes, wins 5 has to adjust» third varuble 
light oo that the mtennty of ta brghtaem sppesre mdoay 
Detwean the bya, the sandle-power wall spprommaste, mat t 
108 bat to 100, +. 102 100.100.1600, 
FRCENER's LAW 

GT Fechner (1901-1887), for some year profewor of 
hyuce nb Lema, may be regarded as th founder of paycho- 
byw In has Element der Peychophynk poblahed 11860 be 
stterpted to develop « muszor of the functional relation 
between body wad mind. Feckrer wade three eisumptions 
‘whack have bana rabzectaol caxtrovery over ance Jacideatally 
‘head anu aol that Weber's relia were vad Dated, 
vad Kant Fechner aasmed (1) that amaation us» mtaque 
able maguteds, the wu of « cert number of eenastion 
‘uni, (2) that ti yst nctiomaible diflerence of ezuaton may 
be treated asthe dffrece between wo weamtios, nd (3) that 
all jurt noticeable difenuncen of seanation are equal, froma, 
‘whatever pat of the ximalas wal thoy may be tacen 

‘By tar the moat comprshamive dasconmon of Fechner's Law 
{nto be found in Ttehenee'scamncal reste! whack mental 


20 8 Mews, Ptah of Raper! 
12 BMiite Ropommell Rosey mE Perr arom, 
nt ot 4 Pot etn, 1 





forall vxions tadente of the topes Tt is true that mn recent 
‘tases Fochnees Law isnot so mech » queebon of the day abit 
‘ued tab, In the rv place, thors dost the aattf attention 
fam the mere acadecsizal to the more proctcal problems of 
‘our scence Yet there ar wigne now vit sech problems, not 
‘only in payshology bot alas other enon, may wary prfit- 
ably be stacbed i= the light of Fechner Law Ta the wound 
plac, rt waa uppereatiy ery 1 the mew of most peyckclopits 
fo rofate Fecker's amumptions oa mizorpecties groans At 
‘the same tne, ths law Stefan datinct from the asmosnptions 
20 which 1 wna baaed, dows not fare ata acy at th har of 
Itropection Heace there ano w cilcams 

William Jaznass well‘kaows cents of the Stet samp. 
tion “To introspection, our fouling of pusk 38 Surly ot m 
portion of our foelaag of weacit" agree well with the verdict 
of Shame, Hanser, Bangham fly pee many 


yen, for example, entrwes the moond serumphon snd 
okie that the jurt noticable difference is an expeneace of 
Aiterence aod nob a dieresce between two sensations “The 
expenence that (wo stam are ideoboal or diferent was 
tly aus gener oa toe expenaose of » tama ste" 

‘The third amuamption has Lkowse green nse to endon argu 
ments, but was admitted wih reervations by 20 kee ot 
authorty than Thene. Its beyond the mope of tna book to 
bows auch entree 12 deta ot to ovander bow they aflect 
‘the vabisty of Fechoer’s Law. 

‘Maoy of the obpeonons to the law wey be svoided by mab- 
stitutng far Fockner’s “weosstion” the isa of “emoe-du- 
‘tunce” web waa mtecduced by Deboestton 1878. Teun, gives 
‘oro grays, A sad B, dilerog ws beghtness sts pomble to id 
anoiber, C0 thatthe sterval or serse-daviancs AC agua to 
‘the seuse-distance CB. In thus way  weran of grays msy be 
arrenged am order of brightness and the shoxaloe-ralves core- 
sponding to cock ray be deternined, 





26 TSRORY AND PRACTICE OF FEXCKOLOGY «a=, 

Critin of peychical mesmarement sometimes make on- 
rramouable demands, As Ferguson! bas posnted out, there are 
‘many maasurable phymcal maguiade, each as Pepetatare, 
‘whiah eannot be eoasarved su beang buat up of unstanpatially 
juxtaposed Yot mearuremanta of temparsture are daly made. 

On these amaraptioca Fechoer dered has Fundsmental 
‘Yoraala 





‘where 28 the small acremaat of sensation dus to the inaro- 
nant of the stumahus R by dB On untagratig, 

Basle, +0, 
where ¢un the base of natural loganthins, and Cia « constant. 
ivi the value of R for whack the nensation 1 yust below the 
threnhold of consetouees, 


Oneleg r+ 

see Sele, 

(0x changmg to common Dogars, 
ate, 


whore fn constant, Ts Feckner's Metre Formiln ir be 
‘muds the unit of R in accordance wath Fechoer's essamptoon 
Buk log R, 
which in thn uyzal athematical expromion of Fechoer's Law. 
Fechner also played the ebvef part ws devising the peyobo- 
phymeal methods shortly to be dencribed, x port which stamps 
‘him ae « rare gemica Bet 1¢ x also well t0 emphasso that only 
‘9 genioa conld ave formulated the law winch beers tan namns 
‘sven if the intecare natare of his samamptsons bs adunited. It 
Jbsa gen rise to conteoversiee which heve already lnsted over 
2 A Returns “Goactte Hata of Somery Roe, Rater 
Sepinater the mead 





seventy yuars, and although ht law is not 0 promineat a 
ders pyckology, yet tke proc xx be apple in peacion 
Dera wide mage of experimen. 

"The sccompeayg game Wharaien bow w rongh stp 
amy ba mado to aoectain the alaity of Fechner Law, and 
noricstally tora ts meaning cea. 

‘Along the vera) as, lt OR, repress weigh of 100 
(gam Along the hostel axis, bet O8 be any longi 
present tbe szength or = 
tannty ofthe ematso sting 
it Now del add fae sand 20 
nether 100 gra weight votd 
‘he mbjact yrgen itt be pent 
otieahiy beevaat Thea, s¢- 
cordmg to Pochnes, we mey take 
fn rieary datance 8, 19 
represen the unt of weuastion, 
tamaly, the nt xobnable da 
tance Lat OB, reprmest ft 
Uwereased weght. Tous tore, 
te taken an the wanda, ad 
‘the comparison wright ia ine 
creased untd its ore zobceabiy 
Jars, 87 OF correponding 
4o another unit of mmsation By 8, Geniary for Oly 10, 
Arconing 0 Feebuers Law the ‘cling ponte Fy, Py 
Pip. --ahould be oo th curve 8 lg R. 

"Thum, if OR,=100 grams aod OBy=(100+«) gama 


100(1 + jg} aro. Thes, by echoars Law, 








OR, = 1000+ To 





wd OR, =1001 tte. 


‘or example, if OR, s 110 grams oo thet £-J0, then OR, 
should be abot 121 gram, usd OR, about 135 grams. 
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{TE PEYCHOPAYATCAL METHODS 

(uantiative work in peychology often demands ethos of 
-mearuezaens whoeh were very lasgly developed by the gonina 
af Fechner, namely, the paychopeycal mrthods' They ams 
(Q) The Method of Meaz Haree (2) The Method of Lzats 
(8) The Constant Method. 

‘Tur Mersop or Max Ennoa—A standard eezaals is 
promated aud 8 adj « vanable stiooba weit appear 
cual to the standard, Catal anc Folerton* cxsomed the 
‘method onthe time taka by Sto make the adyerament i not 
{dor ovate! aud, deed, the Segre of coat! moet be son- 
avec n ening any peyhophymcs) method The autur of 


es == ae 


rest 


‘the pouible erron may be endamtaod by worlang out a 
‘mumencal exacape, 
Ow the standard black hoe, 60 mluetres long, drawa oo, 
sh sl ad rsa ehh abe 
hy mergers by meta efi nah K They 
berwon 0 onl Vn 30 mahi cing er 6 poo 
‘whe V as appreeably longer thas C, 8 edjuata V antl it 
pear equal tC, Thee wartng from » postion whee Vit 
ppreauhiy charter than © he sdjerte 16 equal agai, This 
‘rocodare w repeaiad antl tex adyestmacte are made, Tf they 
sweze 48, 48,01, 486, 48, 205, 48, 48, 48, 48, the ran oF 
fan48 Under these conditions, then, 49 malimetes is tbe 
‘owt probable vale of what 8 rgaria ns the equivalat of C 
Team valee veh teade tobe fre of sccuiental error for tee 
veil in the hang ron cancel ou, some beng ox the plus and 
some on the muna ace By ramming up tbe dllerenees rari 
Jews of ge Debreen hss estimates end hie mean eatmate wo 
+ Tae adrnmnt teint wilted noche anette wala 
BR shce Seema Pc ot BBL cp Bet 
BE Ge Polos a 1.20 Ca One Pecan of Sal Di 








™ eremorHYsical. meraong. = 


know how sconretaly 8 performs the tuk Teese ave. 0,1, 2, 
95, 1,18, OD, 1,0, 1, oo thas the mean varable exer or 
e=08 
"Now the apparatus inverted wo that Vusom the left ithe 
‘adjurtzenta ave 82, BL, 493 Ba, B2, 45, 60, 
105, 15, 82.5, then the meas otmmate or 1_,<B12 and the 
‘mean varuhle eror oF fy, = 106 
“Hut eran if noculental exoct have been elimunated, the 
‘aumates wl almon: certainly be affected by constant ersore 
in the fim case, the crude conttant 70" OF 6. =F, =0O'= = 
‘a the second cate, te crude comand rer 08 477, ~10—12, 
in unual toregard the erat as pontsve or nepative aocording 
Se mn nome ga om than te ander) 
fow a pett of this error ia due to the apatal poston of 
seein ad weld thn opm rer fad ous cet 
‘to eliminate thus pars thet the experumert wae posted with 
the standerd on the nght. But wg mae the only errur to bo 


conredered, "5" should be 30 Aa thew nat the case, the 
coumtant wore must have mcd componeat# which emma 











‘unchanged thronghout both prooedures, that 8: 
anne ta Bm 948 
ge erte re 49 





fsa y= 1 an 14 Ud = ad 01, 
opal ley hg 
post Sofa shy ok Vor etch eee 
Dory ough cate ane were ee 
phe pa el peeled 
Tipe Wa cnack com = baie cl 2 dee 
Freeecpete tg epee eerie sopo 
a aad ei ee a cate ope tad Dip Baty 
fey Fete kale orl eae at, 


(et Chapter 25,2 acd if the ere is onsiderably lager than 
‘tus it ay be falen to represent tras constant ero. 


Pee ard are 1-6 vas rae 
Si AR ea ante 
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‘Tux Mammon o Laura —Tae metéod oax bo employed to 
determine either the absolute threabald or the difereatial 
‘hrmbold. An example of the fart would be to datarmms the 
seule! inteaaiy of « amalos to produce « eeauation, An 
‘taunple ofthe eocod woakd be tof! the euler diference 
‘in intonry bebwrees two vases which oun be apprebended. 
‘Two examples aru worka! oot nn Tiastrnooe: 

(6) The Absolute Thsehod for Ochs Saturation Ta figure 
refecs to the expeement desenbed i Chapter 13, Setion 1. 
‘Tha two mielolang discs aera, and grey of ax oqoal bright- 

‘ew. The problem ato fd how much ed 

4 smu be exposed before Ba ditect tn 

‘he red eect m decreased, the ad onlour 

becomes leas and lam anteratd and st be- 

conimmerancg!ydiSicelt to judge whather 

‘herein teoe ote present. at oe etage 

Sn re bo tare of at. F starts from 

‘pain, say 11", wane S deistely reportn 

Teas red abd exhsbite 2 pcos 10°, 9°, 

8. of red and meach cage 8 agi ther 

‘yee if he can vor» tence of rod, er “ao” if be counot, or 

“andeaded” if be canzor come to 4 deoan Then K repesta 

‘he procedure but procesing im the oppante direston fa & 
‘ort where 8 dedaitely names “no”, say S* 


8 ere we 
RX U_¥ ¥ UvY vy Y¥< 
oN ON ON{U U Y uty ¥ 


he append ote pt whe the ro of eee 
st mre npn er O OOO oor ally 


Custesastdera cus 
23, 











tm be regarded ea “5 oe 7. The whole procedure must be 


sete ei asad ir oe 18 
‘bo “undectded answass the prooadore ia obviously simphied 


a PSYCHOPHYACAL METHODS an 


(8) The Daffereual Thesbeld for Lae Weghts —Utbeetand- 
ard weight Q of 100 gram placed to the mght of the waght 
114 grams, Lite the standard und then lifts the other in the 
tiarno way and yudges whether itis hearer, hghter o: india- 
ingushable 1m weight from the standard. 8 always yudgee 12 
‘arma of tho weight lifted eacond. Gonilrly 112 gram, 110 
ram, ote ave compared wth the standard mb 8 ognnat 
betwoe then. Then E starts with w weight equal 
‘to the standard wed mereasen the variable xotl 8 somnsbeatly 
sacuyms “haavine”. 
{88 88 90 90 94 96 98 100 102 104 108 108 110 112 114 
ahh kde 
Se we ehh 





ot tye 


He wee ee 
109416 
Thus, the appar thrall ie MT pena 108 gree, 
wen 


Silay, T, the lowe resid, 2"? prams or 90 grams. 


‘The shove procedure should be repeated af least ten tamien, 
‘Now the valos ofthe thresboli depends on ths texperal and 
‘pata! crrangrment of the wtandand and varable waghts. The 
{unie ezor¢, ia poritve or negate accorhng aa the effect of 
‘tho tune order to mereae or dmsnich the wpparent val of 
the frst prevented simales, The apace errr ¢y w poate or 
negative ancording as the ect cf the space order u to snerense 
cor dimmu the appurest value of the frond stasalun? The 
sore udvnoed eat may hrf rang the experiment 
“ 








1 anc pest and toh ng 
ty * e 
myo ome ia. 


Te cand 
rout the eBing oqntios the ti rrr andthe open eer 
may be calculated. 

1 yen en GH. Themem Fhe Zot of Mott 
tanh 
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‘Tax Mrrzoo or Siua.Cinocrs.—Antbe varsble a change 
Fa ed nie eae empng Ses 
Bis judgment in tnloenaed by expectation, If sitexpts 670 
‘made to elunate tho by the interpolator of “catch” stugoas 
in an wreqular manner there is av wxeectain etarimg sfc 
‘on 8, bat there w on modiicatun of the mathod of nate, 
‘namely, the rethou of enal gop, where th “catch” stam, 
‘ro aysiematially rverpolated. 12 was developed indopead- 
cently by McDougall? and by Bizatios," and the wethod will 
‘ow ba llatzated with referee to: 

‘The Absoate Spaal Thverbold. ~8 ress i arm. onthe table 
oth he palm dowpwards. An ok: dotmsplacedenthearm about 
‘41a. above the wrt E place the two pounta of an aontheno> 
aurter, ith equal and constant pomsar, beogthwa of the arm 
op either woof the rk-iot §, wrth loed eyes tudgee whetber 
hie i touched by two pois or axe. After prelmunsry explom- 
‘oon with the poms ect at varoua dacanoes, suppose 1 
found that 8 beeomss carts 2: bus julgsesta Chat there re 
‘pro touches when the Pome are 80 silimetree upart, Then the 
stance reduced by 8 mlameres and 8 w tow eunnulaied 
‘orenty torn either by the one pot ©, applied neat one oT 
‘ther ofthe two spots to which the bwo paints are applied, a 
‘se ameltanvoasly by the two posnta A and B fhe oorvectly 
Jadeea each of tho ten fro-pomnia sismulstons, the distance 
between the pointe a farther reduced by 8 maillmetres, ad 0 
‘nah tis t get ght oat of the tan orrect Teas arbtrary 
‘o-me the 80 per cest pot meber han te 50 per cent oust 
Datathas the advantage of guckzean prachoe ‘The threshold 
1s taken to be the poise where 60 percent of the judgments are 
correo, Ifthe were 90 mullmetees itu expadest to wnte the 
ugreata fo twe-pant samaattor eo tbe Yop hn wed those 
for our poust underneath: 








“ POYCHOPEYSICAL METHODS on 
‘The spatial threshold varias widely according to the region 
‘ested. Approximate valsartan followe: tp of tongue mm , 
‘ip of Goger 2 mm., back of hand 30 mm wine 84 mim. 

‘The Diferensal Theaeld for Lsped Waghs m™xy sso bo 
ound by the method of senel groupe, Thun if poskmunary 
tenting rade vt expodvent to start with the compenscn of 112 
(gran with the landard of 100 grams, then ten noch com> 
‘Paronn would be terpersed with comparaocs of 100 grams 
With another 100 grams Th procedure would be reposted with 
‘soomparuoa of 110 gram en so oa wut the Hhreokd was 
fouad. 

"Tax Corseasrr Merton —This in abo inown ate method 
of “ght ata wroag cate I athe raat exact of the peyoho- 
hyooal methods acd like the method of hms xt o6a be 
‘employed for detemsinmng ether an absolute or diferent 
threabold By prehaunary expenmentn the diferent valuca of 
the vanuble sxaulus to be employed are Sed et the start, td 
aro presented to 6 a largo numberof times in imegular order, 
‘orm prearranged order which = unimown to8 ‘The renge of 
‘Samub presented must be grest enough to ensure that 8a 
Jedgzents are always the same for the emullet stimclun pe 
seated, nod likewue for the biggest. Tho method is best dlls 
‘tated by application to actual example: 

(0) Phe Abscate Threshold for Ceiour Saborotion (of, Chapter 
18) —The onder of preeeaiation of the stazuli will be lear 
from an mapectica of the table. Tt farther obvious that the 
‘Ureahold len beteten 4° anc 5°. Bat it may be worth while to 
how how a more exact valse rty be obtained by means of 
Spearman's forzla* 


tp, 


‘whore Ls» the thrabold, D,,, the smallest atimulns which 
Palas pap pipen kernal rm 
Tone 0 a eae eps a a 
ORR STI re aoe ee 
eine ee See RT 
; 





oy, 
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suallne than D,,3, snd = is the neasbor of pedgmenta far oa 
stimalua (here 10}: 




















aie? rT 
Go: G) a3 Re 
eso: a2 ai hi 
Stet os as ke 
Of G2 ae at xe 
ei G3 as a: ge 
S3ai el ae me 
3 os as mt Rt 
Gi Gt as Be me 

OS G2 Ga RL RS | 
7 se 

Lite & | 

shar’ 
Le gta | 


‘Tha table in conplated in ome eovondang to the order eown. 
‘Tun % of rod fat ehown, then 5°, 3°, 6° 4° 

‘A measure of the average deviation ray be obtained by 
sonnelenng the 0 jodgmants under 3, 4" and 5° which cover 
‘the rope of ancertasnty, ood ragaring « "red" judgment 
smaller thon the thruabold ux ao “error”, and “gens” Jodg- 
‘met larger thas the threabold algo a “ror”, then 


SOADad 161x074 005° 
AD.-c1r 


11 wll be notioed that “andecided'” anawers were not given in 
‘hs ezample, but the constant method will new be sllustrated 
fn the cate of ax example where “equal” or “undecaded” 
ssanwery azo obtamed, 

(2) The Difereshal Theeskois (Rammople Laftad Weights) — 
Ancoming that the rangs of the variable extends from 110 to 
{88 grams and that cack varable Bas beec compared with the 
veandard of 100 grame ten times, lot the yodgmenta be daetri- 
buted ua in the following table. 
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‘Thus the weyht $6 prams bas been jedged eawsee onte, lghter 
6 tumen, and undecided ¢ times. Therefore #44, +1,~1 The 
pp teil olan Ly nyt ney a a Spee 
ire foauia 
1 
Napanee dD 
wate +109 20292728299 a5 gam 
Sut the mee tract oy 
1 7 
Tangled oD 
29 s8ebeT EDLY ogg 


oe 





08 +90) 
‘Very similar m the procedare when usmg Wirth’ formula 
Ng XMS 
=110-24-7 08) «1014 gram 
Ine Kyeee-p 


'=85+249-05)=908 gaan. 
2, Wank Spee panignle Meum, 197, 











$0 TREORY AND PRIOTICR aY PeTUROLOGY — ot 
‘Thou tha average dideratia ck! or Ds pven by 
When lg I~ 401018 - 8) 24 gee 
ugly it Mélr’s mare of the “sal regin of ng 
mea od nog to 
‘She mbjctive aaivalot ofthe wasdard weight of 100 
vamsin 
Bnfllag hy) ~ (101-6 +968) ~ 902 pram 


‘Wirth’ formulae for the probable ever othe above messcros 


Fh 0810 FeV TRH. 
Pa OSV Ball 
Fh 0815 VERT, 
PB, 9670 V G— FSO 
a, 
Hence Tgnlnss08 FeVom, 
‘2 
Lyn 18208 FEV TS, 
Du- 41068 Fo V/iFG, 
2 
Bo m2.0  FaVIH, 
‘Tha Difrmtiol Threshold wh the sepa ore enepuct 
(atu Led Wehaidi 


5% Made, De Conky ma do Penn dr pepo 
stated on tok zs 


Spoarman * Here only the approximate form oft method i 

_pvee, For the more exact promdare Prolwor Spearman's 
‘api shoud bo saaaled. 

Lot the wandard weight 8 be 100 grams and the comparative 

from @2 to 118 gina, Lot 

sal tetris eigen b to he 


oy Ae 

















: [eeresenaee 
































the exact value of Dat whch the eject oold just balance 
boorena Jodgug Oto be oqual to or greater than 8. Thun when 
Din +1, 70 par ona ofthe thraholie wero lay than 7, and 
wh Dx +10, 80 per cent were los than +10. Therefore 
10 pee coat must ocour between +7 and+10, The colama 
eee hn thet ry ete comependig po 
‘cxcomms Lint In the nae way 9 is i“ 
‘ootage forthe lower thresbol!. The ¢ coum give the mile 
‘alee betwen tro mooumive De. Hance 
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Jarhe 19085 5 game 


310-955-4318 58-60 gram, 





Dia 
B-10 









‘Thi rts may be chesked by caleting 2-22, whee 
740d yrs ined fos the gad ole 





, 

4 

5. 2M, Nchawey, Reprod Pay, & Pat and 1008, 

6 . Oprrmsa, "ibe Bat of "ght! aed "Wrong Cue Orta 
Sextet uw’ Pree’, Bot Jour Prtl ral 


7 Ua, “De Massed she Gente 
Memaage, Ark f dpa Papal 1 ad 1, 3008 
ed OW Thora, Phe Bent f Meta A erenent, 


3; 
Trt, pte pplymas Manat hatin 
leg art mete seen 
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